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Editorial 
Washington Channel. 


Among the less conspicuous ports bordering on the Atlantic 
seaboard of North America is the inland Port of Washington, 
situated on the North-East bank of the Potomac River at a 
distance of about one hundred miles from its mouth. Its 
position is naturally well-sheltered, being remote from the coast- 
line, and surrounded by highlands. The port is approached 
through a creek, opening out of Chesapeake Bay. The creek 
has a depth of, at least, 20-ft. over almost all its entire area. 
Washington lies at the head of the navigable and tidal compart- 
ment of the river which flows into the creek. The harbour 
itself is actually located just off the Potomac River and consists 
of three branches, one of which, the principal basin for com- 
mercial and civic purposes, is known as the Washington 
Channel and is practically a cul-de-sac. It is discussed in detail 
in this issue, together with the project now in hand by the 
United States Corps of Engineers for the improvement of the 
water frontage. 

One of the chief features of the Washington Channel, 
associated as it is with the social life of the national capital, 
especially on its recreational side, is the accommodation required 
for yachts, but provision is also made at a number of piers, or 
jetties, for the commercial activities of the city, including 
passenger traffic in connection with various river excursions. 
The trade of the port is mainly in lumber, coal and ice, and is 
carried on by means of coastal vessels of moderate size. 

Occupying the proud distinction of being the capital of the 
United States and the seat of Government, Washington is a 
magnificent and dignified city, containing four outstanding 
edifices: The Capitol, housing the legislative body; the White 
House, the official residence of the President; the Lincoln 
Memorial and the Washington Monument. To these must be 
added another national monument of solemn splendour—the 
great Arlington Cemetery where are interred the remains of 
American warriors, both on sea and land, with appropriate 
commemoration of their heroism. We have visited the city 
twice and have come away on each occasion with a_ vivid 
impression of a great metropolis, excellently planned and set in 
a beautiful environment. Mount Vernon, the home of George 
Washington is at no great distance, and is a charming example 
of an early American homestead. 


A P.L.A. Trienniam. 


The triennial review of the work of the Port of London 
Authority, made by the Chairman, Lord Ritchie, at a meeting 
of the Board in the latter part of April, dealt with statistics 
relating to the period which ended on 31st March, 1939, and 
accordingly affords but little insight into the effect on the port 
of war-time conditions. It may even be admitted that such 
information is hardly likely to be given in precise terms until 
some time has elapsed. 

As a pre-war statement, the figures of shipping and goods 
traffic show a satisfactory, though not unbroken, upward trend, 
and the Authority have reason to congratulate themselves on 
the successful outcome of their administration of the port and 
control of its trade. A few selected figures will be found else- 
where in this issue. 

Practically the only reference to war time activities is to be 
found in the concluding paragraphs of the review, from which 
it can be gleaned that the emergency arrangements for carrying 
on the business of the port, put into operation immediately on 
the outbreak of war were effected without any hitch. This is 
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exceedingly creditable to the staffs of the various departments 
and their respective officers, on whom a great and serious 
responsibility rests while they have to labour under restrictions 
and disabilities of an irksome and exacting character. 


Port Administration in South Africa. 


Basing its representations on ‘“‘many complaints made by 
shipping firms during the last few weeks,”’ the Natal Mercury 
in its issue of April 3rd urges the creation of a Port Authority 
for Durban on the lines of the prototype in London and else- 
where in Great Britain. At the present time, the affairs of the 
port, with those of others in the Union, are controlled by the 
Railways and Harbours Administration of South Africa, in 
which the railways are undoubtedly the major concern, an 
the gravamen of the Natal Mercury is that the port cannot be 
efficiently administered by ‘‘railway officials taking orders from 
a headquarters office 400 miles away in Johannesburg,” 
however zealous and conscientious the officials may be. ‘‘The 
harbour,’’ it contends, with a considerable degree of justifica- 
tion, ‘‘is essentially a part of the city and should be managed 
by men whose main interest is in the development of Durban.”’ 

This contention raises two questions of more than academic 
importance. The first is the wisdom, or otherwise, of substitut 
ing local for distant control, that is to say the decentralisation 
of authority. And the second concerns the desirability, or 
otherwise, of railway management of ports. Both these questions 
have been very much to the fore in British port politics, and 
have been debated and examined at length. It may be helpful 
and timely to state some of the conclusions which have been 
arrived at in this country. 

As regards local autonomy, bodies created in accordance with 
this principle have long been in existence in Great Britain and 
have worked satisfactorily, and indeed with striking success. 
Certainly there is no movement at the present time in favour 
of their supersession, though there has been a suggestion that 
ports within a certain district and having interests in common 
should be grouped together under a common authority. This. 
however, has not gone further than the stage of suggestion. and 
single jurisdiction is still the rule. The findings of the Royal 
Commission on Transport, 1928, which is the latest official 
pronouncement on the subject, are quite clear and unmistake 
able on the advantages of autonomous, or Trust, control. 
Paragraph 479 of their Final Report says: ‘‘ We are definitely of 
opinion that, in principle, it is undesirable that one form of 
transport should own docks and harbours to which access is 
essential by other means of transport. We are further of opinion 
that the best kind of authority to own docks and harbours is 
a Public Trust, such as exists in London, at Liverpool, on the 
Clyde and elsewhere’’; and then it goes to make the suggestion 
referred to above: ‘‘ Moreover it would appear to be greatly 
to public interest that such Trusts should not be confined to 
single ports, but should control all the harbours in a particular 
district.’’ This recommendation, however, is open to some 
controversy, into which it is unnecessary to enter at the 
moment. 

The principle of railway control of ports, it will be seen, is 
implicitly deprecated in the first sentence of the foregoing 
extract from the Royal Commission Report. Yet, despite the 
considerable importance attached to the principle of local port 
autonomy, the majority of the dock systems in Great Britain 
are still in the hands of the railway companies. Southampton, 
Hull, Cardiff and the adjacent cluster of South Wales ports 
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are notable instances. No less than fifteen of the coal-shipping 
dock systems are railway-owned and _ operated. This 
immediately points to a distinction of some importance, for while 
Southampton, with some of the minor ports, are centres of great 
passenger services, and Hull has a considerable general trade, 
the others are wholly or predominantly devoted to coal and 
mineral goods traffic. Naturally there is some amount of other 
trade, but it is generally local and occupies a secondary place. 

Now the transfer of passengers and of coal, ore and similar 
material in buik does not call for the same elaborate and com- 
plicated procedure as does general cargo, which is consigned in 
miscellaneous units and packages, which have to be sorted, 
examined, checked, conditioned, and probably stored for long 
or short periods in stores and warehouses. Such processes 
involve a distinctive order of services, with intricate commercial 
and financial negotiations not generally, or only subordinately, 
associated with railway passenger and mineral ports. 

Bearing these observations in mind, the findings of the Royai 
Commission, which are not in precise accord therewith, may be 
set down in their ipsissima verba. 

“When, however, we consider the character of the great 
majority of the railway-owned docks and harbours, we are not 
at all certain that it would be to the advantage of the public 
that they should be transferred from their present ownership. 
A certain number of them are nothing more than links, or 
stepping stones, from the railway to the steamboat, and were 
established by the railway companies for this purpose. They 
are really almost of the nature of railway stations, and we are 
not aware that there is any difficulty of road access to them. A 
very large proportion of the remainder are used almost 
exclusively for the shipment of coal, all of which arrives by 
rail. That the same body should own the railways and the 
docks with their coal-tips and other appurtenances is probably 
an advantage to the trades engaged in the business.’’ 

The circumstances in South Africa and particularly at the 
Port of Durban, may vary in no small degree from those obtain- 
ing at ports in Great Britain and without a fuller knowledge of 
the local conditions, it would scarcely be justifiable to express a 
definite opinion on the proposal put forward bv the Natal 
Mercury, although there is much to be felt in its favour. 


Acetylene Gas Buoy Risks. 

The disastrous experience a year ago at the Port of Calcutta, 
when two serious explosions took place in gas buoys with fatal 
results to several port employees, is bound to have occasioned 
serious misgivings respecting the safety of this type of buoy, and 
our readers, especially those who are concerned with the 
supervision and maintenance of illuminated buoys, will naturally 
peruse with careful attention the report on the matter which has 
recently been presented to the Board of Harbour Commissioners 
by their chairman, Sir Thomas Elderton. It will be found 
elsewhere in this issue. 

It must regrettably be confessed that the matter is left in an 
unsatisfactory position. After due and prolonged investigation, 
a possible, and even probable, cause for the mishap has been 
scientifically hypothecated, but it lacks unanimous confirmation, 
since in the words of the report, ‘‘ there is expert opinion that 
this was not the cause of either accident.’’ The explanation 
put forward postulates the formation of copper acetylide by the 
action of acetylene gas on the copper-covered steel pipes used 
for the connections inside the buoys. This is assumed to have 
become ignited by the frictional contact of a brass nut sliding 
down the pipe. That a brass nut should be “ lying loose ’’ and 
that it should slide, as suggested, is certainly a possibility which 
cannot be disregarded, but it could only be accounted for by 
some act of carelessness, or neglect, so that an exact repetition 
of the conditions in a second buoy seems almost too unlikely for 
credence. 

The Calcutta Harbour Commissioners have adopted the 
judicious course of abandoning the use of copper-coated steel 
piping in positions where such piping could possibly come in 
contact with acetylene gas, and it is to be hoped that no further 
accident of the kind will occur. At the same time there is 
considerable reassurance for authorities using such buoys, in the 
fact that the system of acetylene buoy lighting has been in con- 
tinuous use in harbour waters for a score of years, without (so 
far as can be gathered) untoward consequences apart from the 
incident in question. 


The National Savings Movement. 


Circumstances of national moment and importance arising 
out of the war justify a slight deviation from the normal orbit 
of port topics in this column. With so much of vital concern 
at stake, it is impossible to ignore an obligation laid upon port 
workers, no less than upon all employers and employees through- 
out the country. It is our duty, as well as our privilege, to do 
what we can to encourage the campaign of the National Savings 
Committee. 

The purposes of the Savings Campaign are two: one is to 
educate the public in wise spending, and the other to impress 





upon everybody the necessity of lending as much as possible of 
their private resources to the Exchequer. Wise spending is 
perhaps, mainly a matter of individual judgment, for it seems 
impracticable to lay down a set of rules which will be applic- 
able in all cases. The judicious elimination of unnecessary 
expenditure, especially on luxury articles imported from abroad, 
means a reduction in demands on shipping space, which js 
thereby left free for essential imports required for the prosecution 
of the war, while the greater the volume of savings to reach the 
Exchequer, the less occasion there will be for an increase in 
taxation, to say nothing of the avoidance of more drastic 
measures, such as compulsory levies. 

Port authorities, port officials and port workers are all urged 
to do their utmost to support and exend this voluntary move- 
ment. Information as to the methods of starting a Savings 
Group, of which approaching fifty thousand are already 
formed, can be obtained from the National Savings Committee 
at Sanctuary Buildings, Great Smith Street, Westminster, 
S.W.1. Individual action can be taken by way of the purchase 
of Savings Certificates at fifteen shillings a unit, or of Defence 
Bonds in £5 units. 


The Harbours of Denmark. 

The occupation of Denmark by Germany has eliminated all 
possibility of access by the Allied Powers to the ports of ‘he 
former country, and since ports in German occupation re 
subjected to the British naval blockade, some half-dozen Dar sh 
ports are more or less put out of commercial action—certai ily 
on the North Sea froni, less effectively, perhaps, in the Baltic. 
As a matter of fact, there is only one major port on the West rn 
Coast of Denmark, which, by reason of its flat marshy shores, 
interspersed with lagoons, does not lend itself to the forma on 
of natural harbours suitable for deep-draughted vessels. ihe 
single port of importance is Esbjerg, which has been artificia'ly 
created and brought into existence mainly in connection with the 
passenger traffic to the North-East Coast of England and 
elsewhere. 

Denmark, by reason of its physical features and the natural 
fertility of its soil, is essentially an agricultural country with a 
considerable output of dairy produce. Eggs, milk, butter and 
lard are produced in great quantities. There is rich pasturage 
for cattle. The fishing industry is also important, though lcss 
prominent. 

The principal commercial port is Copenhagen, on the island of 
Zealand, a fine city of some 850,000 inhabitants, followed in order 
of importance by Aarhus on the mainland of Jutland, Odense on 
the island of Funen, Aalborg, Randers, Horsens and others, all of 
which are oriented towards the Baltic. Copenhagen is a very 
notable commercial centre with an extensive entrepdt trade and 
a free port area, which is one of the best examples of its kind. 
The port was the subject of descriptive articles in our issues of 
March and April, 1934, while Aalborg was the subject of notice 
in October, 1927. 


Chinese Port Difficulties. 

Some idea of the difficulties encountered in the operation of 
Chinese ports arising out of the Sino-Japanese hostilities may 
be formed from the following account ot the circumstances at 
Santuao, a port about 88 miles north of Foochow. According 
to ‘‘ Lloyds List,’’ in normal times vessels up to 10,000 tons 
deadweight may enter Santuao Harbour regardless of time or 
tide. Since the outbreak of hostilities, however, the Japanese 
Navy have been making periodical visits to the port in order to 
lay mines, which the Chinese Defence Force then proceed to 
remove to an extent sufficient to allow of a resumption of the 
shipping traffic. Vessels are only allowed to remain in the 
harbour, however, between 6 p.m. and 6 a.m.; during hours of 
daylight they must clear the inner harbour and lie amidstream 
for discharge into or loading from open sampans and junks. 

As a further complication, it is added that the stevedores are 
casual labourers and, therefore, inexperienced, with the result 
that their work is extremely slow and careless. It is not 
surprising that there is a fairly high percentage of breakage in 
the unloading of cargo. Shippers are recommended to employ 
their own crew as winchmen in order to ensure against the 
possibility of casualties to the stevedores working in the holds 
of the ship and also to the junkmen receiving cargo overside 

The inconvenience in the working of British vessels at 
another port, Tsingtao, was the subject of a question in the 
House of Commons on May 22nd, when the Under Secretary 
of State for Foreign Affairs was asked whether he was aware 
that the refusal of adequate wharfage facilities at Tsingtao s'il! 
continues, and whether he would lay on the table a report on 
the whole question of discrimination by the Japanese author- 
ities against British shipping. Mr. R. A. Butler replied that 
in recent weeks some three-fourths of all British vessels calling 
at Tsingtao had been allotted berths at the wharves. Althougi 
the situation could not be described as satisfactory, yet there 
was a noticeable change for the better in the treatment of 
Third-Power nationals and shipping; he was not prepared ‘o 
lay papers under present circumstances. 
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ton Channel Waterfront 


Washington, D.C. 


Re-modelling of a Deteriorated Harbour Frontage 


Location 
r HE Washington Harbour includes three sections forking 
upstream at Giesboro Point and lying within the District 
ot Columbia. These are the Virginia Channel on the 
main river extending north-westerly upstream 2} miles 
ti the Key Bridge on the Georgetown waterfront at the foot of 
35th Street, N.W., the Anacostia River extending north-easterly 
2 miles upstream to the foot of 15th Street, S.E., and the 
\ ashington Channel extending northwardly 2 miles upstream to 
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and adjacent to the waterfront improvement. Suitable land 
scape treatment will be given the islands and the greensward 
areas along the bulkhead line. 

All of the buildings for the pier headhouses and yacht basin 
service buildings are to be constructed along harmonious archi 
tectural lines which follow a conventional Colonial type, some 
examples of which already exist along the waterfront. One of 
these is the Municipal Fish Wharf and Market, which is to be 
retained intact. 





a 
~— 
- 
POTOMAC RIVER, WASHINGTON, BC. 
HORTH SIDE OF WASHINGTON CHATINEL 
AIR VIEW MADE DEC. 19,1939 SHOWING YACHT BASINS COMPLETED 
AND CONSTRUCTION IN PROGRESS 








Fig. 1. Aerial View of present conditions. 


a dead end off the foot of 14th Street, S.W. The project depth 
of these three sections is 24-ft. at mean low water, and this is 
maintained except in the upper Virginia Channel, where a depth 
of 20-ft. is now available. The mean range of tide at Washington 
is 3-ft., and the water is always fresh. It is on the Water Street 
waterfront of the Washington Channel that the improvements 
which are described in this article are located. 
History 

The improvement of Washington Channel Waterfront, the 
entire length of which is Federally owned, has been the subject 
of some ten reports, the first of which was made in 1872. Through 
lack of authority and construction and maintenance funds, the 
Washington Channel waterfront structures have progressively 
deteriorated to a point where they are neither sightly nor service- 
able for the purposes for which they exist. 


Project 


The project of improvement was not only to provide modern 
nd adequate facilities for yachting and commerce, but also to 
rovide some element of beautification at this so-called water 
iteway to the National Capital. Accordingly, the upstream 
id of the Washington Channel, which is the more sheltered, 
‘as set aside for yachting purposes, through the establishment 
{ yacht basins, three of which now authorised have a capacity 

290 stalls or berthing slips for boats up to 80-ft. long. Space 

available for another yacht basin which will provide for about 

) additional boats. The downstream end was laid out for five 

six substantial commercial piers for the use of the bay 
seamers, excursion boats, general cargo ships, the down-river 
‘nal institution transport, and the fire and harbour police forces. 
Incidental to the waterfront improvement but not as a part of 
e project, Water Street is to be revamped by the municipal 
cuthorities. An overall width of 160-ft. is to be divided by 
islands in the middle which will separate a service street on the 
ty side from a boulevard type of street which will extend along 
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For the above article, we are indebted to the courtesy of the United 
ates Engineer Office, who have also kindly supplied the photographs 
:ad plans. 


Until recently, jurisdiction over the waterfront has been divided 
among the Treasury Department, the Commissioners of the 
District of Columbia, and the War Department. During con- 
struction of the improvement, the project provides that all 
sections of the waterfront, except those used solely by the District 
of Columbia, be consolidated under the charge of the War 
Department. The authorised project provides that the Corps ot 
Engineers, U.S. Army, shall carry out the improvement work 
under the direction of the Secretary of War. The adopted project 
provides that the District of Columbia shall contribute the funds 
required for the structures wholly used by the District agencies. 
All other funds needed for the improvement are to be furnished 
by the United States. Upon completion of the improvement, 
the entire waterfront will be transferred to the District of 
Columbia for administration and operation. 

The programme of improvement as now scheduled provides 
for an eight year period of reconstruction to attain completion 
of the project. 

The project report which was printed in Document No. 13 
Committee on Rivers and Harbours, House of Representatives, 
U.S., 73rd Congress, Ist Session, in 1933, was prepared by the 
U.S. Engineer Office, Washington, D.C., in 1932. In the River 
and Harbour Act, approved August 30, 1935, the project for the 
present improvement of the North side of Washington Channel. 
D.C., was adopted, and in April, 1938, funds for the first unit 
of construction were allotted. 

Preparatory to the actual design, extensive surveys were made 
of many local and remotely located yacht basins, club and com- 
mercial wharf developments to fix the requirements and deter- 
mine the most desirable features that should be included. 

The aerial photograph, Fig. 2, presents a general view of the 
Washington Channel, and Fig. 3 shows the general layout and 
extent of the project. 

Yachting Facilities 

The section of the waterfront devoted to yachting facilities 
is 2,600-ft. long and is divided into four basins beginning with 
No. 1, situated at the head of the Washington Channel upstream 
of the Municipal Fish Wharf and Market. A 10-ft. depth at 
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mean low water is provided in all the yacht units. A detailed 
description of berthing facilities common to all units follows the 
description of the general arrangement of all basins given 
immediately hereafter. 

Yacht Basin No. 1, with 1,000 linear feet of street frontage, 
has berths or stalls for 92 craft varying from 20-ft. to 80-ft. in 
length. Eleven of these berths for use of boats under 25-ft. in 
length are adjacent to floats totalling 70-ft. in length. Additional 
floats 40-tt. in length are provided at two points for landing 
small boats and dinghies. 

The central feature of this basin is a service pier 100-ft. wide 
and 147-ft. long with its deck 9-ft. above mean low water. This 
is a timber platform structure surmounted with an _ enclosing 
concrete wall filled with slag covered by a concrete deck. On 
its deck and partly on land is a sales and service building 
90-ft. wide and 102-ft. long, with space for an extension river- 
ward 71-ft. long (see Fig. 4). The street frontage is arranged 
for showroom purposes and has a mezzanine floor for offices, 
while the section on the pier is a large, open room suitable 
for shop and service facilities. A feature of this pier is a 
vertical platform hoist 16-ft. by 42-ft., capable of raising boats 
up to 40-ft. long and 20 tons weight to the pier deck, where 
the cradle can be rolled off to either side. On the water end of 
the service pier fuel dispensing facilities for gasoline and diesel 
oil are provided, the fuel being pumped from underground tanks 
provided under the driveway on the land area near the building. 

Yacht Basin No. 2, with 570 linear feet of street frontage 
located downstream from the Municipal Fish Wharf, has berths 
adjacent to the walks for 77 craft 25-ft. to 77-ft. in length and 
22 berths adjacent to 210-ft. of floats for use of boats under 25-ft. 
in length. Additional floats 95-ft. in length are available for 
landing small boats. 

Located within the limits of this basin is the existing Capital 
Yacht Club building owned by the Government. This will be 
retained as a feature of this yacht basin under the assumption 
that the club will operate the unit as a whole. If not, a sma!l 
one-storey office building 20-ft. by 40-ft. with office space, wait- 
ing room and convenience facilities can be provided for the 
operator of such portion of the unit as is not used by the 
club. 

Yacht Basin No. 3, with 607 linear feet of street frontage, next 
downstream from Basin No. 2, has berths adjacent to walks for 
76 craft 25-ft. to 75-ft. in length and 24 berths adjacent to floats 
200-ft. in length for boats less than 25-ft. long. Additional 
floats 200-ft. in length are provided for landing purposes and 
for tying up tenders. 
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As at present planned, land space is available in Yacht Basin 
No. 3 for a moderate sized clubhouse for a membership of 50 
to 70 persons. The plans as developed would permit harmonious 
extensions to the building to accommodate upwards of 100 
members. Should a yacht club development not materialise, 
leases could be negotiated with private operators, for whom two 
small office buildings, as noted under Yacht Basin No. 2, could 
be provided. Another possible arrangement would be for a 
small office and a sales and service building as described under 
Basin No. 1 in conjunction with another platform hoist similar 
to that described under Yacht Basin No. 1, which is planned for 
this yacht basin. 

Yacht Basin No. 4, with 453 linear feet of street frontage, is 
not authorised to be developed as a complete unit under t 
existing improvement project. Only the bulkhead wall is to ly 
constructed. It is available for future expansion of yachting 
activities and is to accommodate about sixty craft 20-ft. to 80 
in length. There is also planned to have, in this basin, sp: 
for a public landing, open without charge, for receiving and « 
charging passengers. Transient berthing would be at one of t!« 
regular yacht units. 

The walkways on the downstream side of Yacht Basin No. 
adjacent to the, slip of the No. 1 pier will be heavily construct 
and reinforced with batter piles and a system of fenders 
protect the yacht basin and to aid in berthing the large steam: + 
that will use the slip. The channel end will be further protect | 
with a large cluster dolphin against which the steamer will 
warped into the slip. 

The arrangement of the facilities and appurtenances at bert 
or stalls is common to all yacht basins. They are accessible 0\ 
timber walkways 8-ft. wide with the deck 6-ft. above mean | 
water. Catwalks serving adjacent stalls lead from the mi 
walk with the outer end stepped down to permit direct boardi 
of the boats in the stalls. All timber in main walkways, catwalk 
and supporting and anchor piles are creosoted. To properly 
up the individual boats, four traveller irons with riding rings ar > 
provided on the catwalks and on the pile separating adjac« 
stalls. With four quarter-lines, the boat in the stall is thorough 
safeguarded. Tidal fluctuations of 6-ft. can be accommodate | 
before the lines need adjustment. The channel frontage of 
yacht basin walkways are provided with treated timber bul 
heads extending from the deck to 3-ft. below mean low wat 
to reduce the effects of wave action in the several basins. Th« 
are available to each stall water and electric service outlets, < 
it is possible that telephone facilities may subsequently 
installed. (Fig. 5). 
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Channel Waterfront—continued 
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Fig. 3. Plan of River Improvement, 


rhe floats provided at several points in each of the yacht basins 
will have their deck about 2-ft. above the water. These are 
provided for passengers to board and disembark from the smaller 
boats and for the dinghies serving the anchorage area on the far 
side of the Washington Channel. They consist of wrought iron 
drums and a wrought iron framework which is covered with 
treated lumber. They are connected by hinges and held in place 
with shackles riding on traveller irons with the tide. At appro 
priate points roller mounted gangplank ramps with railings and 
anti-skid surfaces are hinge connected to the walkway platforms. 
A number of the small boats may be moored off the edge of the 
floats. 

Each of the yacht basins will be provided with gasoline and 
diesel oil dispensing facilities and large size storage tanks, 
pumps, etc., on shore. Complete flood lighting of all walkways 
is included for each unit. Fig. 4, showing parts of Yacht 
Basins Nos. 1 and 2, is attached and is typical of all basins. 
A general view of the stall arrangement is shown in Fig. 5. 

Piers 

The section of the waterfront devoted to commercial piers is 
2,400-ft. long and as now planned provides for 5 piers, or 
possibly 6, if Penal Institution facilities are accommodated on 
two instead of one structure. This section of the waterfront 
is arranged on the pier and slip system. The piers, instead of 
being normal to the bulkhead, are angled downstream in order 
to provide greater length and to facilitate departures of the 
steamers. A 24-ft. depth of water at mean low water is pro- 
vided around each pier. The general description of each pier 
is given immediately below, followed by a detail statement of 
the construction features common to all piers. 

Pier No. 1 is planned to accommodate the Norfolk and 
Washington Steamship Company. It is 125-ft. wide and 345-ft. 
long, with the deck 93-ft. above mean low water and surmounted 
by a one or two storey headhouse, as the steamship company 
may finally elect. The headhouse is subdivided to provide all 
necessary office and service facilities common to this class of 
business. The transit shed is a one-storey structure, 115-ft. wide 
by 293-ft. long, arranged with rolling doors at some of which 
depressed ramps are provided. If ever required, the plan permits 
igitudinal subdivision to serve two tenants with similar facili- 
ties for each. No provision for cargo handling equipment is at 
present contemplated. The deck is designed for a live load of 
800 pounds per square foot. 

Pier No. 2 is planned to accommodate the excursion steamers 
operating on the Potomac River. It is 100-ft. wide and 337-ft. 
long, with the deck 9.5-ft. above mean low water and surmounted 
b\ a one and one-half storey headhouse, containing office, ticket 
aid waiting rooms, and two open passenger sheds. The pier is 
airanged to serve two tenants, all facilities being in duplicate. 
Due to possible use in future for other than the excursion 
business, the pier is designed for a live load of 800 pounds per 
Scuare foot. 

Pier No. 3 is proposed for general commercial use, and not for 
V special service. It is 100-ft. wide and 290-ft. long, with the 
‘k designed for a 1,000 pound live load 9.5-ft. above mean 
low water. No headhouse or transit shed is planned at this time, 


North side of Washington Channel. 


and no provision is made for cargo handling equipment. As 
required a local tractor crane could be procured for special cargo 
handling. 

Pier No. 4 is designed for the joint use of the District of 
Columbia Harbour Police and the Harbour Fire Department 
Force. It is 100-ft. wide and 285-ft. long, with the deck 9.5-ft. 
above mean low water. The headhouse in two sections will pro 
vide for the necessary offices and quarters as accommodations for 
each of the two agencies, but the details of the arrangements 
have not been finally determined. 

Pier No. 5 and/or No. 6 is reserved for the use of the Lorton, 
Virginia, Penal Institution for the shipment of supplies and the 
receipt of the manufactured products from this agency. The exact 
arrangements and dimensions of the pier structures and head 
houses have not as yet been determined. 

All of the piers are of the so-called filled timber platform con- 
struction. As all timber work is held below the high tide level, 
creosote treatment is not necessary. Around the edge of a heavy 
planked platform constructed on capped piles closely spaced, a 
mass concrete retaining wall is built, and the area thus enclosed 
is filled with slag which is covered by a reinforced deck slab. 
Foundation piers for headhouse and transit shed supports are 
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Improvement of Washington Channel Waterfront—continued 


carried down to the timber deck. All water, sewer, fuel, and 
duct lines are placed in the slag fill immediately under the deck. 

At the channel corners of the piers, heavy pile clusters or 
dolphins are provided to permit warping and springing vessels 
into the slips without injury to the pier or vessel. The necessary 
complement of heavy cleats and bitts are provided for mooring. 
Provisions will be made for heating the headhouses, and a light- 
ing system will be installed in all the buildings and on open 
uncovered piers. Hinged gangways, scales and similar appur- 
tenances will be installed where found advisable. 

Incidental Features 

The entire shore frontage of the improvement will consist ol 
a concrete bulkhead wall built on a timber relieving platform of 
the same general type as provided for the commercial piers. On 
the land side steel sheet piling will be driven to retain the earth 
fill and the underwater slope will be covered with riprap stone. 
The surface drainage from the adjacent streets will be discharged 
through pipes placed in the wall, and several storm sewers uf 
considerable size will pass under and be supported from the 
timber relieving platform. 

The open pile construction adopted for the yacht basin and 
pier construction serves the very useful purpose of materially 
aiding in maintaining sanitary conditions along the waterfront. 
With discharge of some 12,000,000 cubic feet of water twice 
daily from the Tidal Reservoir into the head of the Washington 
Channel with only a downstream flow possible, positive circula- 
tion is provided at all points in the channel. This action will 
not only promote clean and sightly conditions but will also pre- 
vent stagnant water through the regular supply of fresh water. 

To safeguard the public and in a measure to protect the water- 
front property, an ornamental iron fence divided into panels by 
brick piers is constructed along the bulkhead line across all open 
spaces between the yacht basin buildings and the pier head- 
houses fronting on Water Street. Gates will be provided at all 
driveways and for pedestrian access. All areas not required for 
service purposes, both riverward of the bulkhead line and 
between the fence and curb, will be turfed and appropriately 
landscaped with trees, evergreens and shrubs. 

The driveways leading into the yacht basins will all be paved 
with penetration macadam, while those leading on to the piers 
will be reinforced concrete sloped to drain to the street. 

Water Street, contiguous to the entire improvement and now 
from 80-ft. to 106-ft. wide, is to be subsequently improved by 
the District of Columbia Highway Department to a width of 
160-ft. It is to be divided into two sections by longitudinal 
islands. The section on the city side will have a roadway about 


56-ft. wide and be used as a service street for the business estab- 
lishments fronting thereon and will include the street car tracks 
and permit of auto parking. The section adjacent to the water- 
front will be treated as a boulevard street and have a width of 
48-ft. for four lane traffic. The centre island will be cut as 
necessary to provide direct access to the pier driveways and to 
the yacht basin roadways. Landscaping will be provided on each 
side of the boulevard street. The treatment will be so arranged 
as to enhance the appearance of the waterfront and to permit a 
view of the water. 


Present Construction Programme 

In order to initiate the project, consideration was given to 
selecting the area that could be most readily cleared, which 
would cause the least interference to existing tenants, and whi h 
would by subsequent transfer of tenants into the yacht basins 
first constructed release the most suitable sections of the watcr- 
front for subsequent construction operations. Accordingly, w'‘h 
the funds now in hand, the first construction work will be pats 
of Yacht Basins Nos. 1 and 2 as follows:— 


The east half of Yacht Basin No. 1 is located on the riy +r 
side of Water Street upstream of the Municipal Fish Whi: rt 
between the foot of 12th and 13th Streets, S.W., Washi 
ton, D.C. The frontage along the street is about 540-! 
and the width of the area in a channelward direction vari s 
from 217 to 278-ft. 

The east half of Yacht Basin No. 2 is located along 1 
river side of Water Street downstream of the Municipal F: }1 
Wharf off the foot of 10th and H Streets, S.W., Washi: 
ton, D.C. The frontage along the street is about 305-! 
and the width of the area in a channelward direction s 
about 286-ft. 


The estimated cost of this work is about $340,000. 

On April 19, 1938, under the auspices of the Washingt: 1 
Board of Trade, ceremonies incident to the first breaking © 
ground constituting the beginning of work were held on the s 
of the east half of Yacht Basin No. 2. Floating plant attach | 
to the U.S. Engineer Office, Washington, D.C., excavated te 
first clam shell full of material and then proceeded with te 
demolition of the old wrecked wharf at that point. The event 
was attended by many high ranking Federal, District +t 
Columbia, and civic officials and a large number of the genei.! 
public. 

When funds become available, the second stage of the c 
struction work, as now contemplated, will be the completion of 
west halves of Yacht Basins Nos. 1 and 2. 
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Improvement of Washington Channel Waterfront 


continued 

With the present scattered yachting facilities removed from 
other sections of the waterfront, it is likely that the third stage 
of construction work will include one of the commercial piers. 
The pier to be selected will depend upon certain developments, 
the outcome of which is at yet indeterminate. 

Since the foregoing was written the construction programme 
has advanced considerably, in particular the yacht harbour units. 
The East Section of Yacht Basin No. 1 has been completed and 
is now occupied, while the East Section of Yacht Basin No. 2 
has been completed and is partially in use. Construction is under 
way on the West Sections of Yacht Basins Nos 1 and 2, the work 
being approximately 10 per cent. complete. (See Fig. 1). 

Plans and specifications are now being prepared for an open 
l-ck pier for general commercial use and it is expected that 
actual construction on this unit will start in the late spring. 
© her piers to be built subsequently will be covered and have 
h ad houses serving a package freight and passenger steamer line 
© the so-called bay type and for several excursion lines. Any 
blk and heavy type commercial cargo terminals that are con- 
structed will be located on another arm of the Washington 
harbour. 


_ 








Design and Construction of Dredger 
Buckets 


Measures to Resist Wear and Corrosion 


Recently there appeared in the Shipbuilding and Engineering 
Edition of the Journal of Commerce a strikingly informative 
ar icle on the subject of Dredger Buckets, and as it is likely to 
interest a large number of readers of this Journal, we are glad 
to be able, with the courteous consent of the Proprietors of the 
Journal of Commerce, to reproduce it, as follows:— 

Though for certain classes of work both suction and grab- 
lredgers are more suitable than the bucket type, the latter is 

probably the most generally useful for the average run of 

bour work. It has, however, to do its job under the most 
ensive erosive and corrosive conditions. 
[he principal difference between a good and a bad machine 
may be said to lie in its ability to resist wear. In general design, 
the familiar ladder type of dredge has altered little during the 
best part of a century, though the large, modern high duty 
machines for marine work and those of similar construction for 
alluvial mining operations owe their existence as effective units 
largely to the ability of the steel maker to produce materials 
which will stand up to the work. 

In short, it is a matter of alloy metals suitably employed. 
Certainly so far as manganese steel is concerned, its use 1s 
nothing new. In fact, originally it was one of the principal 
uses to which this intractable material was applied. as beyond 
grinding, little can be done with any parts formed in this alloy. 
This steel finds more or less ready employment in the compara- 
tively rough parts of what is a relatively roughly constructed 
machine built for a tough job. 

\t the same time, in the ingot this material is one thing but 
a successful casting in it is quite another. Even in a simple 
form the work of casting is essentially a job for the specialist. 
Particular consideration, for example, has to be given to the 
pattern. 


near 


Close Temperature Control 

Moulding is another difficult operation, and a really good cast- 

ing in manganese steel calls for the metal being electrically 
melted under close temperature control. Even then unless the 
metal is very carefully handled during the cooling stage and 
suitably heat-treated it may easily become scrap, and costly 
ip at that. 
\lthough brittle when cast, manganese steel after normalising 
is not as might at first be supposed, a very hard material. Under 
the working face it averages about 200 Brinell; its owes its 
remarkable wearing properties, seen again in such instances as 
criisher jaws, and the wearing parts of sand pumps for instance, 
to the fact that when it is actually working, the surface ‘‘ work 
hardens.”’ 

Vhile ordinary case-hardened parts would be useless as soon 
as the }-in. or less of the case had worn, this material virtually 
case-hardens itself till the part has worn down to a point of 
uslessness. For the same reason the parts cannot be machined 
so that the actual extent to which manganese steel can be used 
for the present purpose is rather limited. In dredger buckets 
it 's hardly necessary to point out that it is on the lip where the 
m.\jor portion of wear takes place so that a built-up construction 
m y be the most economical for certain classes of work. This, 
under average conditions, calls for the riveting of the lip and 
or other parts to form the whole. For comparatively light duty 
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the body can be made of mild steel plate forming the top and 
sides, to which is riveted a cast steel back or frame. The 
bushes forming the eyes for the connecting links and pins can be 
made of forged or cast manganese steel, while the lip is obviously 
a casting in this material. 


Clean Surfaces Desirable 


For rather heavier work a better construction is a manganese 
steel lip riveted to the cast steel back of the bucket, there being 
no mild steel body plates. Certainly no built-up construction 
can present the clean surfaces which are desirable to avoid clay 
binding, and which an all-cast construction facilitates. 

Lip rivets are liable to shear, and to avoid this there should be 
supporting lugs cast integrally with the body part to form a 
seating on which the ledge of the lip abuts in a manner that it 
can take the load off the rivets. Better still is an arrangement 
of casting a ridge all round the edge of the body part to support 
the lip. Attempts have been made to give the body as simpk 
a form as possible and to cast the lip with a U-groove with the 
same object, though this form of casting for the lip, while it may 
look very simple, is difficult to fit. The groove has to be ground 
at points at all events, and the alignment of the rivet holes is a 
matter of difficuity, in material which cannot be reamed out 

Built-up buckets can serve quite well under more ot 
conditions, with the added advantage of being comparatively 
cheap, but the cast bucket represents the ideal from many stand 
points. Carefully designed, this form of construction can be 
given great strength. It possesses a smooth interior which spells 
a definite saving of power and, in turn, strain and wear on the 
always heavily stressed motion work. If it is designed for th 
fitting of the lip without rivets so much the better. This form 
although requiring fairly close fitting castings, ensures that there 


‘ 


is no wear on the fittrg surfaces. 
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Used Dredger Bucket (23 cu. it.) showing wear on base and in pin 
head sockets. 


Application of Welding 

The practice is to grind the lips to a master bucket, and it is 
claimed that they can be changed in five minutes. The only 
fastening required takes the form of a couple of bolts passing 
through the two external lugs provided for the purpose and no 
actual load comes on them. A modification of this arrangement 
is the casting of the lugs for horizontal bolts, these being in the 
form of wedge bolts. 

It might be argued that welding, properly applied would 
solve the difficult mechanical problem of easily and cheaply 
renewing the wearing parts of dredger components. So far as 
manganese steel is concerned, however, it is almost as difficult 
to cope with, as it is to machine it, because if it is heated and 
then allowed to cool uncontrolled, it becomes exceedingly brittle. 
At the same time, welding skilfully applied may be the means of 
saving a cracked manganese steel casting as a temporary measur¢ 
pending replacement. 

This work must be undertaken with extreme care. Special 
rod, usually manganese steel, to which about 5 per cent. of 
nickel has been added, is essential in the first instance. The 
preparation of the work is also very important. First, it is 
necessary to burn a hole at the end of the crack to prevent it 
spreading, and then to cut a vee-way equal in width to the thick 
ness of the metal all the way through the fracture, which must 
then be thoroughly clean. 

‘“‘ Step-back ’’ welding is recommended in steps not mor 
than 2-in. in length, and it most essential that each layer or bead 
of metal be thoroughly peened on depositing. Each step should 
be completed to the full height of the vee before the next is 
commenced. A reinforcement weld is applied on the reverse 
side, and this thoroughly peened after that on the open side is 
completed. These repairs, though only to be regarded in the 
nature of emergency ones, have stood up well in service in many 
instances. 
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Design and Construction of Dredger Buckets—continued 


shell and the other part abuts against the face of the cast steei 
centre. 


Links and pins to be associated with the motion work of 
bucket dredgers are simple in form and massive in proportions, 
as they have to be, if they are to survive at all, since the war is 
bound to be severe. It is on record that 50 years ago, when alloy 
steels as they are understood to-day were a comparative novelty, 
dredging engineers were turning to them with probably morc 
optimism than hope. In fact, there was not much progress made 
in this direction till 1912, when the Clyde Trust engineers made 
some links forged down from billets drawn from 3 per cent. Ni 
steel ingots. 

Resistance to Fatigue Stress. 

These links are stated to have lasted for as long as 18 years, 
and some early alloy steel pins of nickel-chromium-molybdenum 
steel used by a Malayan tin dredging concern lasted six years. 
Both nickel alloy steel pins and bushes have the advantage of 
being machinable and they have marked resistance to fatigue 
stress, which is so important in anything which has to carry a 
shock load. 

Made of common material, a 4-in. diameter pin, 20-in. long 
or so, which is about the average size, would, at the best, only 
last about 12 months, and as there are round 100-150 on the 
average bucket dredger, not only is the cost of their replacement 
considerable, but it has to be done in good time lest the whole 
chain of buckets collapses. 

Tests under working conditions have shown Ni. Cr. Mo. pins 
to be good for at least four years’ wear, as against 18 months 
for ordinary steel, the actual measured wear after 3} years being 














Repaired Dredger Bucket (23 cu. it.) showing wear made up by 
Welding bare wire with manganese surlacing. 


11/32-in. on a 4-in. diameter pin. The composition of the 
material used is given as C. 0.30 per cent., Ni. 3.25 per cent., 
Si. 0.20 per cent., Cr. 0.73 per cent . Mn. 0.54 per cent., and 
Mo. 0.46 per cent., the maximum stress being 73} tons per sq. 
in. Y.P. 69. Elongation 17 per cent. in 2-in. 

Tumblers, and more especially the upper one, come in for 
equally severe treatment as the rest of the equipment. This 
upper tumbler has to support the whole weight of the bucket 
chain, and apart from any shock loads due to encountering 
boulders, the weight alone may be 250 tons or more. As pointed 
out by Mr. R. J. N. Wilcox in an informative paper on ‘‘Dredger 
Maintenance ’’’ (Proc. Inst. Mech. Engrs. No. 5, 1930), in 
designing these tumblers there has always been a tendency to 
try to utilise bulk to provide for the inevitable wear, but there is 
a limit to this due to the fact that much of the wear is due to the 
load in the catenary, and if this be increased, the object in view 
is defeated. Here again, Ni. Cr. steels have proved of value. 


High Yield Point 

Not only must a tumbler possess the maximum rigidity, calling 
for massive scantlings, and resistance to wear, but the material 
must have a high yield point to resist impact fatigue stresses 
and this material is suitable for large castings, while design, too, 
plays an important part. Cast in manganese steel, one type ot 
shaft without any splits in the boss is claimed never to have 
worked loose in these tumblers. 

In some circular built-up tumblers for use with the close con- 
nection type of buckets, a satisfactory built-up construction con- 
sists of an outer flanged shell or tread ring of manganese steel, 
which is wedged to to a cast steel centre with mild steel wedges. 
Bearing surfaces for the wedges are machined on the periphery 
of the cast steel centre and corresponding bearing surfaces are 
ground on the inside of the manganese steel shell; a number of 
large mild steel bolts equally pitched round the circumference 
also help to keep the shell in position. 

The bolts pass through U grooves cast in the rim of the centre 
and have large washers at each end. Part of the washer fits into 
semi-circular recesses cast in each side of the manganese steel 


Lateral Movement Obviated 

When the nuts are screwed up, the washers fit tight up against 
the rim of the centre and the side of the manganese steel shell. 
Hard wood wedges are also driven in the intervening spaces 
between the mild steel wedges. The cast steel centre is bored out 
and faced at each end, and a forged steel shaft is forced in by 
hydraulic pressure. The shaft is also fastened in by keys of mild 
steel, two being driven from each end of the bore. The shaft 
is machined all over and sleeve castings in heat-treated alloy 
steel are shrunk on, one at each end. The inner ends of the 
sleeves have jaws cast on which fit to the inner ring. By this 
means any lateral movement of the sleeve is obviated. 

Finally, mention might be made of the self-locking Blackie 
pin. This design has a wedge shaped head which fits in a rec: ss 
of corresponding shape in the bucket, while the radial portion of 
the head has a longitudinal slot down the centre. In cro-s- 
section, the pin head is slightly dovetailed to fit the undercut 
sides of the recess in the bucket, while the front eyes of the latter, 
in place of being circular, are slightly elongated. 

The result of this arrangement is that when the weight of t ie 
adjacent and succeeding buckets in the chain line is brought ‘o 
bear on the pin, the head is pulled forward and forcibly wedg d 
between the sides of the recess. The latitude afforded by tre 
elongated shape of the bucket eyes renders this forward mov »- 
ment possible and allows the dovetailed part of the head bei ¢ 
inserted in the recess. 

The wedging action, in addition, is facilitated by the presen e 
of the slot in the head of the pin, as this allows of the rad: il 
portion springing slightly. Again, this springing action perm ‘s 
the head to adjust itself and thereby to counteract any wear th it 
may take place between the sides of the pin and the walls of tie 
recess. The sides of the recess are undercut, which prevents a: y 
endwise movement of the pin. 








Note on the Stability of Vertical-faced 
Moles 


In the April, 1940 issue of Travaux, M. Larras gives an 
excellent summary of the conclusions which have been arrived 
at as to the effect of waves on vertical faced moles, from t! 
investigations which he and his associates have made on mode's 
at Algiers since 1932. He inserts a preparatory warning that 
these conclusions must not in any circumstances be made an 
excuse for (a) reverting to the use of works of the ‘‘ mixed 
type ’’ condemned by the XIVth and XVIth_ International 
Navigation Congresses, (b) flattening considerably the slopes of 
the substructure of vertical jetties in very deep water, or (c) 
replacing observations of storm waves by the use of purely e1 
pirical formulae. 

After pointing out that the proper wave height to consider is 
the maximum between the crest and trough of successive waves 
(and not from the highest crest to the lowest trough, or on thi 
other hand that between the average crest and the average 
trough), that errors of wave height of 0.25 metre, of wave length 
of 10 metres and of periodic time of 0.1 second are unavoidab| 
even by skilled observers, he remarks that the worst conditions 
occur at certain specific times during storms and that the most 
dangerous storms may recur after intervals of ten or more yea! 

He then considers the dangers to which moles are exposed by 
erosion of the substructure or the sea bed, rupture of the wallin 
overthrowing by wave pressure, shocks due to breakers and 
vibration from synchronism of the time of oscillation with that 
of the wave. 

He shows what large errors may derive from  under- 
estimation of the wave height and gives a series of interesting 
and useful rules connecting the wave height and submerged 
vertical height of the mole with the weight per unit length, the 
breadth of its base, etc. In respect to the wave height he d 
cusses the relation to the ‘‘ fetch’’ (analysed by Gaillai 
Brysson Cunningham, Molitor and d’ Arrigo) and points out that 
Admiral Coupvent des Bois favoured a function of wind velocity 
rather than “‘ fetch.’’ He himself proposes a method of 
probability based on observations, using the asymptotic vali 
towards which the observed values trend. Similarly in regard ‘o 
formulae connecting periodic time with wind velocity he remar!:s 
on the fact that the worst conditions occur when the perio: 
time of the gusts coincides with that of the waves, and not 
necessarily when the wind is strongest. 

This article should be studied carefully by all who are 
terested in the results of modern wave studies as applied to the 
design of seawalls. Readers are reminded of an earlier arti: 
in this Tournal embodying the researches of Monsieur Larras « 9 
‘“ The Breaking of Waves against Vertical Sea Walls,’’ vi 
issue of May, 1938 (vol. xviii., p. 195). 

H. 
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Rotterdam River Tunnel 
A Notable Work in Progress at a Dutch Port 


An interesting and important piece of work is being done at 
Rotterdam in the construction of a road tunnel under the River 
Maas (Meuse), connecting the ‘‘ Park ’’ area with the Charlois 
district. This will supply a much-needed highway crossing to 
supplement the present single bridge. Owing to the great 
lengths of approach required a high level bridge at this place 
is objectionable and the disturbances to road and water traffic 
rom an opening bridge would reduce the capacity to a 
yohibitive degree. Two methods of placing the tunnel were 
onsidered, the hydraulic shield (such as is used in the London 

bes) and sectional emplacement such as was used in certain 

the Seine tunnels for the Metropolitaine Railway in Paris. In 
der to get the necessary ‘‘ cover ’’ for the hydraulic shield, 

e level of the tunnel would have had to be at a depth which 

uld have considerably extended the length of the approaches 

d it was therefore decided to adopt the emplacement method. 
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Fig. 1. Plan showing Tunnel approaches. 


lhe lowest point of the upper side of the tunnel is at a level of 
i3 metres below low water and one-and-a-half metres cover was 
decided to be sufficient to protect the tunnel from the danger of 
anchors, wrecks, etc. This allows a net future draught of 11 
metres in the river above the tunnel, which was decided to be 
sufficient. The main tunnel under the river consists of a 
concrete rectangular tube containing two vehicular tunnels, a 
innel for pedestrians and another for cyclists. At the banks 
lis tube abuts on two massive ventilating towers sunk on 
iissons and the vehicular passages continue through these 
Wers up ramps to the surface, the outer parts of which are 
pen to the sky. Pedestrians and cyclists reach the tunnel by 
iteral inclined shafts, with escalators which enter the ventilat- 
ng towers at right angles to the line of the main tunnel. 

From a structural point of view the main tunnel is the most 
iteresting. The part between the towers was built in nine 
ectional blocks. Each of these is 61 metres long by 25 metres 
vide and 8 to 9 metres high. These were built on an oid slip- 
vay. Each section was wholly covered with welded sheet steel, 


6 millimetres thick, covered externally with a protective layer 
of concrete. The sections, with their ends temporarly closed by 
bulkheads, were floated into position. The river bed was pre- 
viously dredged to the proper depth and the bottom was pre- 
pared as well as possible by divers. Concrete bed plates, 29} 
metres long, 3 metres wide and 80 centimetres thick were de- 
posited to carry the ends of the tunnel sections, and these were 
lowered to the bed, but temporarily supported by steel plungers 
passing through the sections and resting on the bed plates, their 
upper ends carrying screw jacks connected to the roof of the 
tunnel section. Lateral adjustment was effected by distance 
pieces working between the sides of the tunnel section and up- 
sets at the end of the bed plates. When the tunnel section was in 
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Fig. 2. Longitudinal Sections. 


the correct position sand was pumped under the section to provide 
a uniform bed and also give a temporary staunching between the 
bases of adjacent sections. 

The jointing of the sections was the most interesting process, 
being roughly as follows: 

The external vertical joint between two sections was made by 
concrete deposited under water into sheet steel channels fixed 
by divers to clips on the ends of the sections. The top joint 
was made from a special diving bell extending over the whok 
joint. A rough jointing was thus completed on the top and 
sides, the bottom being closed by the sand, as already men- 
tioned. The end wall of one of two adjacent sections was 
previously provided with an air lock giving access to the space 
between the two sections. By compressed air this space was 
then emptied of water and workmen entered and completed the 
joint properly from the inside, after which the temporary 
bulkheads could be removed. 

In Travaux, from which the foregoing account has_ been 
prepared, Mr. J. P. van Bruggen, the chief engineer of the 
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Fig. 3. Transverse Section of Main Tunnel. 


tunnel works, describes the operations in considerable detail. 
The approach ramps required great care, owing to the soil being 
waterlogged and having to be dried out by well pumps. 

It is of interest to note that each of the tunnel sections weighed 
about 15,000 tons. The first was placed in November, 1939, 
using four floating cranes and ten pontoons, each of 180 tons 
lifting capacity. 

The work was undertaken by a combine of three Dutch com 
panies and one Danish company, under the title of the ‘‘ N. V. 
Maastunnel.”’ 

The estimated cost of the tunnel is nineteen million guilders, 
and it is believed the annual cost of operation, not including 
interest on the capital cost will be 310,000 guilders. It is hoped 
to finish the undertaking in the year 1941. 








Tyne Improvement Commission. 


By an unfortunate error, which we regret, it was stated in last 
month’s Notes on the basis of a press report from a generally 
reliable source, that Mr. Arthur Everett had been elected Vice- 
Chairman of the Tyne Improvement Commission. We are 
informed that this is not the case. Col. Sir F. R. Simpson, 
Bart., is the present Deputy Chairman. 
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Notes of the Month 





New Quay Cranes at Naples. 


The Port Authority at Naples has placed an order for six new 
electric cranes to be installed at the Pisocane Pier. 


Dublin Port and Docks Board. 


Mr. A. Broughton has been co-opted a member of the 
Dublin Port and Docks Board in place of Mr. J. M. Irwin who 
resigned early this year. 


Wharf Extension at Halifax, N.S. 


A contract has been placed with a Montreal firm for the 
extension of No. 3 Wharf in the naval dockyard at Halifax, 
Nova Scotia. The amount of the contract is $425,000. 


New Pier at Coronel. 


A contract has been awarded to a New York firm for the 
construction of a loading pier at the Port of Coronel in Southern 
Chile. It will be operated on completion by the Compania 
Carbonifera de Fundicion Schwager. 


Improvement of the Port of Cagliari. 


It is announced that the Italian Government have made a 
grant of 20 million lire for the improvement of the Sardinian 
Port of Cagliari, with a view specially to increasing facilities for 
the mining exports from the island. 


Additional Quayage at Table Bay. 


Authorisation has been given for the construction of an 
additional length of 1,000-ft. of quay wall at the new harbour 
at Cape Town. The new quay wall will accordingly have a 
length of 4,000-ft., instead of 3,000-ft., thus providing eight 
berths for the largest ocean liners. More than 2,000 lin. ft. of 
the new quay is completed. 


Amalgamation of Baltic Ports. 


Now under German control, the Polish port of Gdynia (since 
renamed Gotenhafen) and the Free City Port of Danzig, which 
before the war were in keen competition, have been placed 
under single management and an operating company has been 
formed under the title of Danzig-Gotenhafener Hafengesellschaft, 
the intention of which is to develop trade with the Soviet 
Republic. 


New York Foreign Trade Zone. 


The operating returns for the first quarter of the current year 
at the Free Port, or Foreign Trade Zone at the Port of New 
York show that the value ($39,329,000) of the merchandise 
handled has been as great as the amount for the whole of the 
previous year, 1939, and that it far surpasses the 1938 total. 
It is estimated in official circles that the volume of business for 
the current year may reach $200,000,000. 


Improvements at the Port of Geelong. 

A new jetty for bulk loading of wheat cargoes has just been 
completed at the Port of Geelong, in the State of Victoria, 
Australia. It has a length of 550-ft. and a width of 44-ft. and 
is connected with the shore by a roadway on piles. Approach 
channels and berthage on both sides of the jetty have been 
provided with 29-ft. of water at L.W.O.S.T. The Corio Quay 
North Wharf has also been extended, with the same berthage 
and channel depth. This wharf has a width of 46-ft. 


Dover Harbour Board. 


At a recent meeting of the Dover Harbour Board, Admiral 
Sir Aubrey Clare Hugh Smith, K.B.E., C.B., M.V.O., was 
elected chairman in succession to the late Vice-Admiral Sir 
Percy Douglas, K.C.B., C.M.G. The following appointments 
to the Board have also been made: Mr. Frederick Arthur 
Whitaker, M.Eng., M.Inst.C.E., by the Admiralty in succession 
to Sir Athol L. Anderson, K.C.B., who has retired, and Mr. 
Arthur Horace Penn, a Director, by the Southern Railway in 
place of Mr. Charles Sheath, deceased. 


National Rivers and Harbours Congress, U.S.A. 


The 35th Annual Convention of the United States Rivers and 
Harbours Congress was held in Washington D.C., in March. 
Strong denunciation was made of the Great Lakes—St. Lawrence 
Waterway Treaty with Canada and the delegates rescinded a 
former resolution concerning the proposed waterway and 
recommended ‘“‘ that in view of the existing war, the Senate 
consider all implications arising out of the proposed construc- 
tion.’ Fears were expressed that serious international 
complications might arise and that ‘‘ seeds of discord might be 
sown ’’ in the debate on the Treaty which would disturb the 
long-time friendly relations between the United States and 
Canada. 


Proposed New Pier at Castlebay. 

The Inverness County Council are reported to have under 
consideration a scheme for a new pier at Castlebay, the estimated 
cost of which is slightly over £10,000. 


Pilotage Charges at Alexandria. 


The Ports and Lighthouses Administration of the Egyptian 
Ministry of Communications announces an increase of 50 per 
cent. in sea pilotage charges at the Port of Alexandria, due to 
increased cost of running expenses. 


New Dry Dock at Shields. 

Negotiations are in progress with the South Shields Town 
Council for the purchase of an area of land on the river front 
with the intention of constructing a new dry dock for operation 
by a private firm. 


Humber Conservancy Board. 


At the recent annual meeting at Hull of the Humber 
Conservancy Board, Mr. J. Bentley Bennett, of Goole, was r 
elected chairman and Mr. Ernest Sutcliffe, of Grimsby, deputy 
chairman for the ensuing year. 

Improvement of Port Augusta. 

An agitation is on foot in Port Augusta, South Australia, f¢ 
the improvemeni by dredging of the harbour and the Commor 
wealth Government has been approached with a request f 
financial assistance. Port Augusta lies at the head of Spenc« 
Gulf some 200 miles North of Adelaide. 

Cork Harbour Commissioners. 

An ‘‘ Economy ’’ Committee, appointed by the Cork Harbou 
Commissioners to consider the effects of the present war on th 
Board’s revenue has reported an estimated drop in harbour due 
amounting to £38,000 and has made recommendations fo 
necessary retrenchments, including the laying up of dredge 
and the curtailment of other work. 

Progress with Durban Harbour Improvements. 
Steady progress is reported in the work of removing the cant 


300-ft. long, in the North Pier at Durban Harbour. Betwee: 
a quarter and a half of the removal has been effected. The qua 
wall extension at ‘“‘A’’ Shed is in an advanced stage o 


construction. Dredging is in progress to deepen the Maydor 
Channel from 30-ft. to 35-ft. 


Pittenweem Harbour Repair Scheme. 

The Pittenweem Town Council have agreed to pay 25 pe 
cent. of the estimated cost (£785) of repairs to the harbour 
fabric. Further damage was sustained during last winte: 
necessitating early execution of repair work. The project has 
been approved by the Fishery Board and Secretary fo 
Scotland. 


Contemplated Improvements at Los Angeles. 


At the Port of Los Angeles, California, U.S.A., it is proposed 
to develop a portion of the water front along the Western sid 
of the Main Channel flanking San Pedro, which was recently 
acquired by the Los Angeles Harbour Department from the 
Southern Pacific Company. The plans provide for th 
construction of an improved ferry terminal commensurate with th« 
important traffic of the industries established on Terminal 
Island. 


Port of London Trade and Traffic. 


The following information was contained in a recent review 
of the work of the Port of London Authority by the Chairman 
Lord Ritchie of Dundee. 

For the year ended 31st December, 1938, the total net 
registered tonnage of vessels that arrived and departed from 
the whole of the Port of London with cargoes and in ballast 
from and to British and foreign countries and coastwise was 
61,880,556, as compared with 62,645,758 for the previous year 

The net registered tonnage of vessels that entered and left 
the Port of London Authority’s wet docks from and to outsid: 
port limits for the year ended 31st March, 1939, was 32,860,198 
as compared with 32,641,606 for the previous year. 

The tonnage of goods imported into and exported from th: 
Port of London, from and to British and foreign countries anc 
coastwise (including transhipments) for the year ended 31s 
March, 1939, was 41,662,063, as compared with 44,643,644 fo 
the previous year. 

The values of the total overseas imports and exports (exclud 
ing transhipment under bond) of the United Kingdom and o 
the Port of London for the year ended 31st December, 1938 
were respectively £1,451,788,899 and £553,655,973. 
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Victoria, Australia 


By AUBREY DUNCAN MACKENZIE, M.1.E.Aust.* 


Summary 


HE purpose of this paper is to describe briefly the 

generai considerations concerning erosion of shores 

subject to marine and other influences, together with the 

application of protective measures thereto having 
particular regard to the toreshores of Port Phillip Bay, Victoria, 
Australia. 


Introduction 


Throughout the world the shores never have been and never 
vill be stable. In many parts changes are taking place only at a 
very slow and scarcely measurable rate, while in other parts 
changes of some magnitude are occurring within a single 

neration. Where land has either considerable public or private 
value, attempts have been made to control these tendencies. 

rhe problem of control is the subject of this paper, with 
special reference to the conditions existing on the Victorian coast 
aid particularly Port Phillip Bay shores. 

Experience of the past has shown that a great deal of money 
can be wasted without obtaining the desired results, while in 
some cases the opposite effect to that desired has been obtained. 

When the author was appointed Chairman of the Victorian 
Foreshore Erosion Board, with Messrs. D. J. McClelland, 
M.C.E., M.I.E.Aust., and A. E. Aughtie, A.M.I.E.Aust., as 
colleagues, it was early seen that, unless a study of the 
underlying principles of the forces of nature was made, any 
works contemplated might easily fail. Engineering information 
on the subject was often indefinite, and in some cases somewhat 
misleading. 

The general considerations affecting the problem may be set 
out as follows:— 

(1) Geology of the Area.— 

(a) Nature of undisturbed strata. 
(b) Nature of disturbed strata (beach building material). 

(2) Wind Effect.— 

(a) Wind action direct (back shore, cliffs and dunes). 
(b) Normal wave effects “‘ fetch ’’ or width of open sea, 
and storm effects. 
(c) Longshore currents. 
(3) Tidal Phenomena. 
(a) Tidal range. 
(b) Tidal currents. 

(4) Local Effects.— 

(a) Human—such as removal of material from shores, 
or by dredging off shore, or by harbour structures. 

(b) Diversion or concentration of local drainage. Removal 
of vegetation. 

It will be seen that there is a large number of variables in this 
classification, and the effect of each must be given some 
quantitative value. It is important to note that the effects of 
various causes vary under certain conditions. They may be 
cumulative, opposing or cumulatively opposite. 

The final solution to any particular problem cannot be easily 
loretold, nor can the structures always be designed in the normal 
manner in which many more definite engineering problems are 
solved. 

It is, however, absolutely necessary that careful attention be 
paid to each influence, and its relative importance evaluated, 
otherwise quite incorrect deductions may be drawn regarding the 
probable effect of altering the existing regime. 

In this regard, the observations of intelligent local residents, 
though not informed on technical aspects, can often indicate 
tendencies which could only be established by years of records. 

1. Geology 

Port Phillip Bay is a sunken river system and was formed by 
the tilting of a fault block. Geologists claim that subsidence is 
still proceeding although it is considered that the movement is of 
uch a minor degree as to be a negligible factor when compared 
with the other factors influencing erosion of the shores. 

The geological nature of the beds and sediments varies along 
the eastern shore of Port Phillip Bay. The section between 
Brighton and Mordialloc comprises soft, readily eroded beds of 
calcareous clays with sandy clay and ferruginous standstone 


cliffs. 





*This paper was read at Melbourne on 20th June, 1939. It is repro- 
duced by permission from the Journal of the Institution of Engineers 
of Australia. The Author is a member of the Country Roads Board 
ol Victoria. He was formerly Chief Engineer, Public Works Depart- 
ment and Engineer-in-Charge, Ports and Harbours Department, 

ictoria. 


Between Mordialloc and Oliver’s Hill, Frankston, siliceous 
sands form the erodable strata. 

South from Frankston for some miles cliffs of ferruginous 
sandstone and sandy clays resting on granitic and calcareous 
clays are to be found. A sandy strand extends in the form of a 


storm beach along most of the shore line referred to. 


2. Wind Action 


(a) It is desirable that wind records be analysed to determine 
percentages of wind from various quadrants, together with storm 
strengths and periods of duration, in order that such matters as 
wave amplitude and the possibility of littoral currents due to 
prolonged unidirectional winds may be determined. The wind 
records of the Melbourne Meteorological Bureau indicate that 
the shores being eroded are those subject to exposure from the 
showing higher percentages of wind. Thes« 
suffer from more frequent and severe storm conditions than other 
areas. Storm records are of the greatest importance since the 
summarised wind records in percentage alone do not give a true 
indication, being somewhat in the same raintall 
figures over a long period without supporting intensity data such 
as is used in computing flood discharge capacities. Winds tend 
te induce forward erosion on dune shores by flattening the back 
shore, and ultimately the beach shelf; winds also dry cliff taces 
and assist disintegration. 
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Fig. 1. Sketch of Shore Configuration, Port Phillip Bay 


(b) Closely related to windage is wave action, and some 
observations of a general character may be of interest before 
dealing with this subject as it affects erosion in Port Phillip Bay. 
Waves in deep water travel from windward to leeward at a 
speed lower than the average velocity of the wind. The waters 
comprising the waves however do not assume a general forward 
movement, except for a shallow surface current which may be 
generated by the wind. The wave waters follow a series of 
oscillating vertical and _ horizontal movements which are 
dampened with increasing depth. Assumptions must be had on 
this sub-surface movement since direct observations are difficult 
to make particularly regarding its effect on the sea bed. The 
variables in addition are so many that derivation of a formula 
appears to be impracticable. The author has, however, on 
numerous occasions after some hours of wind of strong gale 
force averaging 45 m.p.h., observed a cloudy appearance in the 
waters of Port Phillip Bay opposite the coast subject to erosion. 
This cloudy appearance has extended to approximately the two 
fathom line, with a wave height of 5-ft. One theory of wave 
action may be explained by stating that in the first place wind 
agitates the surface conditions of the water. The wave length 
and amplitude increases with wind velocity and length of fetch, 
fetch being the dominating factor. The travel of the wind over 
the water also assumes some of the character of the wave action 
and produces just above water surface a series of eddies or 
undulations which correspond generally to the wave length of the 
sea. 

Horizontal pressure of the wind is greatest and downward 
pressure least at the crest of the wave. At the trough, horizontal 
pressure is least and atmospheric pressure greatest, hence the 
trough is pushed down and the crest forced or sucked up. It 
has been stated, despite the fact that waves of the ocean are 
spoken of at times as being mountains high, that it is probable 
that waves rarely exceed 45-ft. in height under the worst storm 
conditions. Thomas Stevenson’s empirical formula 

Height of wave in feet=1.5 x Square root of length of fetch 

in statute miles 
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Coastal Erosion in Victoria, Australia—continued 


has been accepted generally and when applied to length of fetch 
over 100 miles. Although this formula is intended to apply to 
length of fetch greater than obtaining in Port Phillip Bay it 
gives results at least somewhat comparable with facts when 
related thereto. The distance from Point Cook to Mornington 
is about 25 miles, which gives by formula a wave height of 

















Fig. 2. Foreshore, North from Quiet Corner, Black Rock, 1920. 
7.5-ft. The author’s observations indicate a maximum height 
of about 7-ft. under very severe storm and windage conditions. 
It is considered that this represents a maximum wave height for 
Port Phillip Bay. Whilst the foregoing relates to the action of 
waves in the deeper waters, the immediate concern is their action 
when in close proximity to the shore and their action on the 
off shore, beach shelf, and back shore. 











Fig. 3. Foreshore, North from Quiet Corner, Black Rock, 1934. 
Beach erosion active; gullying and headward erosion on cliffs. 


Shore changes due to wave action are slower in the case of 
steep shores than those on flat shores. If deep water exists in 
front of the steep shore, then waves will be inclined to oscillate 
rather than break and cause heavy impact. Steep shores suggest 
rock or hard material. Changes in the flatter shores are 
generally greater and such shores are subject to heavy impact 
from breaking waves. The depth of water in which waves break 
and become moving masses as_ distinct from _ oscillating 











Fig. 4. 


Foreshore, North from Quiet Corner, Black Rock, 1937. 


Protective works completed, showing groynes, sea wall (note bullnose), 


promenade, dwarl or toe wall, cliffs battered and covered with 
mesembryanthemum. 

movements, or become waves of translation, depends on 
numerous factors such as on or off-shore winds, bottom slopes 
and character of sea bed off-shore. The direction of waves is 
often altered when approaching the shore, this being due to the 
change in depth of water. 

Observations made over a period of years point to on-shore 
storm waves breaking in depths of between 1} to 1} times the 


height of the wave from crest to trough, probably nearer 1} times 
when measured from the still sea level. 

Waves breaking and driving the waters towards the shore 
generate a head or backing up of the water as far shorewards as 
state of tide, height of waves and conditions of storm beach 
permit. The wave, just before breaking, exerts considerable 
force on the sea bed, and, together with the down plunge, 
disturbs material some of which is then held in suspension. 

The onward rush of the water may be considered as upper and 
lower currents. The upper currents, being aerated and lighter, 
carry less material in suspension and travel faster. The lower 
layer or current, being slower moving due to denser nature and 
bottom friction, first ceases its run and reverses its movement. 
It carries seawards some of the materials constituting the beach 
shelf and often the back shore. With the over-run and lowerin 
of the back shore, the storm wave undermines (as in _ th 
Brighton-Mordialloc section) the cliffs of sandy clay, portions of 
which fall to the beach below; thus forward erosion proceeds 
The quantity of material eroded depends on the force of the wave. 
With the intermittent landwards and seawards forces operating 
a condition of equilibrium is reached somewhere off shore, whet 
materials come to rest in the form of sand banks. These bank 
generally form under storm forces. Naturally, under suc! 
eroding forces, the beach flattens out considerably. 
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Fig. 5. Type Sea Wall used) Brighton—Mordialloc Section. 

During calmer weather, beach restoration generally takes 
place. With mild wave action, erosive forces are not great and 
beach building material from the off shore is urged forward on 
the less feeble slopes ot the once steep storm beach, and 
precipitation takes place. There is not, under these conditions, 
the violent agitation of the storm wave of high landward and 
seaward velocity, with beach material in internal suspension and 
agitation. Such conditions militate against precipitation and 
beach building. 

The author believes that percolation is a factor in beach 
restitution during calm weather, as there is not the same volume 
of water over-running the beach shelf as in storm weather, and 


velocities of onrush both seaward and _ shoreward are 
considerably less, thus permitting the escape seawards by 


percolation of water and consequent greater precipitation of 
beach building material. 

Restoration of a beach under circumstances described is 
dependent on beach building material remaining on the off shore 
in the vicinity of the eroded beach or on the lost material being 
replaced by littoral drift from elsewhere. Longshore currents 
are generated as a result of continued wind from one quarter 
entirely or partly longshore. Such currents with velocities of up 
te one half mile per hour, are not sufficient to erode beach 
materials of the eastern shores, but disturbance by wave action 
combined with this velocity is sufficient for the commencement 
of the transportation of beach material. 

With an irregular shoreline, such as exists along the eastern 
and upper sections of Port Phillip Bay, the tendency of longshore 
currents and waves is to erode headlands and form beaches in 
the embayments between them. These beaches are the natural 
storm barriers of the foreshore although subject in many places 
to erosive forces as has been outlined. 
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Coastal Erosion in Victoria, Australia—continued 


This wearing down of headlands can be seen at Green Point, 
Brighton Beach, Picnic Point, Sandringham, Red Bluff, Black 
Rock, Ricketts Point, Beaumaris, at all of which places a 
comparatively steep and deep or hard off shore exists. 

3. Tidal Phenomena 

(a) In analysing tidal phenomena and its degree of causation 
on erosion as occurring in Port Phillip Bay, it might be stated 
that tidal observations made over a long period of years show 
the tide at Port Phillip Heads, as recorded at Point Lonsdale, 
to be a normal semi-diurnal wave with nigh water springs rarely 
aching 6-ft. above zero datum, and low water springs rarely 
ing below datum except during easterly weather when a fall of 
in. would be rare. 

In connection with tides, it is as well to differentiate between 
lal wave and tidal stream. The tidal wave which travels at great 
speed is a periodical vertical movement of the water, whilst the 
lal stream is a periodical horizontal movement of water. Due 
the narrow entrance two miles between headlands and the 
ige area of Port Phillip Bay, 725 square miles, the tidal range 
necessarily small inside. Mean high water spring tides at the 
rthern end of the Bay are slightly less than 2-ft. 6-in. 
It is, however, the occasional tidal range of abnormal 
aracter within the Bay which is a factor to be considered 
ticularly when a high tide and storm conditions with on- 
1ore winds combine to produce such destructive erosive results. 
(b) Reference to the Admiralty Chart of Port Phillip Bay 
ill show huge areas of sand with shallow depths of water of a 
w feet only extending from St. Leonards almost to Dromana, 
tersected by channels of varying depths. 
These sand barriers are responsible for the dispersion of the 
od or ingoing tidal stream into the Bay to a great extent into 
eastern and western stream. 
Che ebb stream out of Hobson’s Bay, which is the northern 
ction of Port Phillip Bay, sets south eastward for a few miles 
en southerly to Prince George Bank. Stream velocities are 
|-eble at the northern end and unappreciable from the point of 
ew of either an erosive force or generally as a transporter of 
ach building material along the shore tines. Tnese streams 

‘in velocity as the lower reaches of the Bay are reached until 

maximum flow of approximately nine statute miles per hou 

reached in the centre of the entrance between Point Nepean 
nd Point Lonsdale during the ebb period. 

The height of water, particularly along the Brighton and 
andringham shores, is at times affected by river discharge. 
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Fig. 6 (leit). Sea Wall under Construction at Brighton. 
Note precast concrete parapet and bullnose courses. 


Fig. 7 (right), Foreshore at Mordialloc—1935. 
Sandy clay clifls up to 70-it. in height, subject to gullying 
by surlace waters and undermining by wave action. 


Some data, obtained following a very severe south-westerly 
torm in November, 1934, are of special interest. The River 
Yarra, and Maribyrnong River, which flows into the Yarra a 
ew miles above its mouth, and the Werribee, which have a 
embined mean normal discharge of 1,216 cusecs, assumed a 
nean discharge of 82,500 cusecs during the storm period, some 
0,000 cusecs above normal. Assuming that during the high 
vater lunitidal interval none of the flood water was able to get 
hrough the Heads due to banking up of the waters in the Bay 
v heavy weather outside, and there being a three hour low 
vater stand of nearly 4-ft. at the Heads, the total extra volume 
f flood water in the Bay would be 80,000 cusecs by 12 hours 
30 minutes = 3,600,000,000 cubic feet. This, if spread over the 
Bay with its area of 725 square miles, would represent 
pproximately 2-in., but it is certain that a great volume was 
eld in the north and east areas of the Bay and assisted in 
egistering the highest tide (6.70-ft.) ever recorded on the 
iutomatic tide gauge at Williamstown. 


During the storm and subsequent ebb, much material from 
back shore, beach shelves, and off-shore areas, was carried to 
regions remote from their eroded places of origin due, together 
with other factors, to the current generated as a result of this 
abnormal head. 

The foreshore from Port Melbourne to Mordialloc, and even 
as far as Mornington, has such feeble currents as a result of the 
normal tidal range that there is little effect on the transport of 
beach building material. The nearer the approach, however, to 
the Heads, the stronger the littoral current, and velocities of 
from two to three miles per hour are to be observed along the 
shores nearer the entrance. 
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Fig. 8. Foreshore at Mordialloc— 1938, alter Treatment, Grovning 
in process 
Ramps and Intercepting Drains can be seen on Battered Slope 


Where exaggerated or deeply indented bays occur and which 
exist in only one instance in Port Phillip Bay, at Swan Bay, a 
spit or long barrier beach extending from the headland may 
form and even extend to the next headland, leaving a lake or 
lagoon landwards from or behind the beach 

The barrier of beach and dunes between the Gippsland Lakes 
and the Southern Ocean is another similar instance An 
explanation of the formation of such barriers seems to be that 
the littoral drift is being carried in more or less direct flow lines 
from headland to headland, with dissipation taking place within 
the bay first precipitation being had as a result of the loss of 
velocity—conforming to the line of the ultimate barrier referred 
to. 

4. Local Effects 

(a) Harbour works and their effect on shore erosion have had 
to be carefully investigated. A popular theory held by the 
general public is that the blasting and deepening operations 
carried out in the vicinity of the Heads has allowed a greatei 
velume of the tidal prism to enter Port Phillip Bay and cause 
consequently a greater range of tide 

This work has been progressively carried out according to a 
predetermined plan. The main obstacles in the way of rock 
pinnacles have been removed and with the removal of othe 
formations on the sea bed, a navigable passage has been provided 
te a depth of 43-ft. over a width of 1,450-ft., with an overall 
width of 2,900-ft., in which a minimum of 37-ft. of water is 
available. 

Tidal records from the Williamstown tide gauge, and dating 
from 1874 to 1935, indicate that for periods 


1874-1888 M.H.W.O.S.T. were 2.37-ft 


M.L.W.O.S.17 . 0.66-ft. 
1888-1916 M.H.W.O.S.1 . Bee. 
M.L.W.O.S.T. . 0.66-ft. 
1916-19385 M.H.W.O.S.T. ,, 2.37-ft. 
M.L.W.O.S.T. 0.65-ft. 


This clearly indicates that average tidal conditions have not 
changed during the period of the deepening operations and, 
consequently, can have no effect on foreshore erosion. 

Off-shore dredging can have a destructive effect on the shore 
under certain circumstances related to the geological structure 
of the sea bed and proximity to erodable shores. Dredging 
permits of the undermining of the off-shore bottom which is 
virtually the foundation of the beach shelf. This disturbance: 
of the natural stability of the sea bed may ultimately be reflected 
in a recession of the high water line. The steepening of the 
off-shore slopes may also allow heavier wave action closer to 
the original shore. Whilst a great deal of material is rarely in 
suspension far from the shore, it is possible for currents crossing 
or meeting a channel to be deflected from a normal course and 
thus deny beaches to leeward of the channel their supply of 
beach building material. Such conditions actually have come 
about at Queenscliff, where trained works have been constructed 
across a sand spit or barrier beach to permit the tide to ebb and 
flood from Swan Bay to Port Phillip Bay and vice versa. 
Serious erosion resulted to the beach to the north-east of the 
channel, the eroded beach being to leeward under flood tide 
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conditions, and the flood tide being the predominating agent as 
a supplier of beach building material. In addition, it can be 
expected that a deep water dredged channel, offers a favourable 
opportunity for precipitation of materials on account of the less 
turbulent under-water conditions. 

(b) Erosion of the foreshore cliffs from the land side has been 
a factor of some magnitude when dealing with the general 
question of the coastal erosion between Brighton and Mordialloc 
along which, as has been stated, the geological structure consists 
of sandy clay cliffs varying in height from 10-ft. to 70-ft. Due 
to the run off of unintercepted storm waters over the top of the 
cliff, erosion has taken place down the face of the cliff and 











Fig. 9. Frankston Beach. Flattened Back Shore, following 
Storm and Heavy Wave Action. 
vertical erosion has appeared first as light gullying, then 


deepening into a series of ravines, which work landwards as 
headward erosion. Some of these gullies or ravines attain 
considerable proportions and work back into the reserves a great 
distance until some stability is reached. In other instances, 


concentrated drainage through flumes or pipe culverts 
discharging down the face of cliffs has created gullying. The 


treatment of these cliffs and bad lands will be described later. 

Drainage by soak or seepage, along the surface of the sand 
clay underlying the previous soil covering, from catchments 
some distance from the foreshore is, the author believes, a factor 
in causing the feeble slope of the beach shelf at Rickett’s Point 
near Beaumaris. This beach is noted for what are termed 
quicksands caused, it is considered, by the above seepage and 
the rising of fresh water in the form of springs which render the 
sand particles somewhat prone to movement by wave action, on 
account of their partly suspended character. 

Further causes of erosion which may be lightly touched on 
are the removal of the natural vegetation, which permits of wind 
acting direct on the shore backgrounds. This is particularly 
destructive in dune formation. 











Back Shore 
Restored and Beach Shelf Stabilised by Groyning. 


Fig. 10. Frankston Beach. A Fine Storm Beach. 


Lastly, a further contributing cause of erosion is the removal 
of beach materials. Scarcity of stone or sand in the immediate 
locality has prompted local authorities and others to take 
material and sand from the foreshore for road making and other 
activities. In other cases, where creek outlets have been barred, 
local authorities have regularly removed the sand and disposed 
of it by sale or otherwise. When beach material is so removed, 
nature will work to heal the breach in manners already described 
and, in these processes, also cause losses and instability else- 
where. As an illustration, the removal of 8 cubic yards of sand 
per day represents the loss per annum of 1-ft. in width by 1 
mile in length on a 15-ft. cliff. 


5. Methods of Protection 


Having discussed the various forces and factors which may 
produce alteration of the shore line—some of them in brief 





outline only—the regulatory or protective measures adopted 
will be presented. These fall into three classifications:— 

1. Parallel works; 

2. Shoreward zone works; and 

3. Projecting works. 

1. Parallel works in the shape of sea walls in stone, concrete, 
brushwood faggots, logging and wind retardants and sand 
building agents in the form of brush fencing, are designed to act 
as resistant and substantial barriers to wave and sometimes wind 
action. 

2. Shoreward zone works cover grading and treatment of cliffs 
against gullying and headward erosion, construction of 
promenades at rear of sea walls, drainage work, grass and other 
cover treatment. 

3. Projecting works embrace one of the most important and 
interesting aspects of the general subject and relate to planned 
groyning of the beach shelf and back shore. 

1. Parallel Works.—The parallel defensive works, 
constructed in Port Philip Bay, may be sub-divided into tl 
following: 

(a) Substantial stone and concrete sea walls as adopted 
the cliff section Brighton-Mordialloc. 

(b) Logging as at Rickett’s Point. 

(c) Faggot or packed brushwood walling as constructé 
along Chelsea beaches. 

(d) Light brushwood (ti-tree) barrier fences as along tl 
Frankston beach. 

In dealing with marginal works embraced in classification | 
(a) and which are intended to withstand heavy wave actio1 
there has been a great deal of discussion and investigation b 
engineers concerned with the design of such structures, as to th 
desirable cross-section and particularly seaward profile of th 
barrier to be adopted under varying conditions. It  j 
interesting to note that American practices of recent years ten 
to vertical walling, generally sheet piling bulkheads; British an« 
Continental design is generally of other than vertical section an: 
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Fig. 11. Stepped Form of Groyne as Constructed along Brighton 


Mordialloc Section. Timber Walings and Steel Piles. 

at times extending to very elaborate profiles. All such latte: 
types are designed with a view to alleviation of scour of the 
beach shelf due to down plunge of the water. Economics ot 
design and construction can vary and costs increase considerably 
with departure from vertical or straight line construction 
Naturally, a condition comprising a hard beach shelf would 
require little theorising, since a vertical wall and the resultant 
down plunge of waters would have little or no effect on a hard 
strand. 

The author, as a result of observations of many types 
constructed over the past 30 years in Port Phillip Bay, 
considers that finessing of design to the extreme types is not 
justified and, as a result, the type evolved to meet the present 
position, which has been constructed along the affected sections 
of the Brighton-Sandringham-Mordialloc shore, is satisfactory. 
This stone and concrete wall is sufficiently stable in its mass to 
resist the weight of impact of breaking seas. The cross-sectional 
area is 35 sq. ft., the toe is carried down 2.25-ft. below low watet 
mean, and the top of the wall to 9.25 above low water mean. 
It will be seen that the face of the wall above R.L. 1.00-ft. is 
inclined with a slightly curved profile. 

The precast concrete bullnose course is loaded by the upper 
section of the wall, which forms a parapet and provides the 
seaward limit of the promenade walk immediately behind the 
wall. This promenade 8-ft. wide is primarily intended to form 
a repository for loose water which comes over the top, and 
which constitutes the wind blown water that has not been 
deflected outward by the bullnose. Return scuppers to the sea 
are provided through the wall and along the walk. In minoi 
instances only, has it been necessary to provide a loose rubble 
apron to protect the beach shelf adjacent to the wall. This 
apron, where provided, has proved an efficient sand trapping 
agent and has absorbed any destructive tendency of the down 
plunge of the water. 

Having dealt somewhat briefly with the substantial type wall 
intended to withstand heavy wave action, we now pass to that 
form of protective device classified under 1, (b) as logging. 
This type of protection is suited to a wide, gently sloping beach 
shelf, such as exists in the vicinity of Rickett’s Point, which is 
protected off shore by reef formation, all resulting in an 


expenditure of energy of the oncoming breaking wave beforé 
reaching the back shore, which 
comparatively low velocities. 


is consequently overrun at 
This type of protection consists 
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of three to four 15-in. diameter logs in the height, with a 
promenade and stone pier and log rail fence on the shoreward 
side of the promenade. 

1. (c) Faggot or packed brushwod barrier is intended, and 
has been used extensively in connection with the present works 
programme in Victoria, where infrequent and comparatively 
mild wave action is to be contended witn. The barrier is formed 
by excavating a trench to predetermined levels and a double row 
ot stakes about 6-in. diameter driven by dolly machine at 4-ft. 
centres and 2-ft. apart. Bundles of brushwood, generally 
swamp-grown ti-tree, made up in screw presses and wired with 
No. 10 gauge wire are then packed between with stakes which 
are cross-wired over the head of the brushwood. This 
construction is used as a toe protection to dune formation. 
rhe lightest form of marginal barrier, classified under 1, 
nsists of brush fences which are intended to act as wind 
ardants rather than as wave barriers. The back shore 
tween Mordialloc and Frankston is made up of sand particles 
iich previously formed the beach shelf, but in the process of 
ich building the shelf has become elevated. The sand particles 
ed by the wind have been driven landwards and when arrested 
b natural scrub and grass cover a dune formation has 
d veloped. Owing to the loss of this natural cover due to the 


(d), 


— A i 


p ssage of humans over the dunes, forward erosion as already 
mentioned occurs. To remedy this. condition of wastage, 


vr 


sarsely packed brush fences have been constructed in order 
tat the natural conditions may be restored. 











Fig. 12. 
Old type groyne, constructed too high and at uniform level, 
resulting in saw tooth water line. 


Foreshore at North Brighton. 


However, there are sections of the beach between Mordialloc 
and Frankston which have been seriously affected by erosion, 
due both to wind action becoming more active as a result of 
denudation of the native cover and also as a result of forward 
erosion due to wave action. On the assumption that the best 
barrier against the latter is a natural storm beach, groyning of 
the beach shelf, the general principles of which will be dealt 
with later, has been carried out, with the object of regulating or 
controlling the travel of the littoral drift and building up the 
beach shelf, which provides the back shore with its necessary 
material to restore the old order. The success of its treatment 
is to be seen in the illustrations. 

2. Adjacent Zone Works.—Adjacent zone works at the rear 
of the marginal barriers described have been a necessary and 
expensive adjunct to the actual sea defence works constructed, 
particularly in the cliff section between Brighton and Mordialloc. 
(he cliffs, which varied in height from 10-ft. to 70-ft., have been 
battered to a 2 to 1 slope after setting aside top soil for re-use. 

he slopes were then heavily stoned in the form of rock pockets 
© prevent concentration of surface waters and scouring of the 
lope, and the whole rock-pocketed slope soiled down with 
approximately 6-in. of sandy loam. The battered slope was 
then planted with mesembryanthemum of various varieties and 
colour, the appearance being one of splendour when the plants 
re in bloom, providing considerable attraction to the public. 
Where the cliffs have exceeded 20-ft. in height, intercepting 
urface drains have been laid along the face of the slopes on easy 
radients to underground outfalls. At the toe of the slope, a 
‘warf stone wall has been erected, at the rear of which further 
rainage interception is effected. Sub-surface drains have been 
structed along the top of the cliffs to intercept seepage, 
herever necessary. 

3. Projecting Works.—Projecting works have been referred to 
tlier as one of the most important sections of regulatory or 

rotective works. 

Such works take the form of groynes. The object of these 

‘iructures is to control by regulated interception the longshore 
avel of beach material, or, in other words, the littoral drift, 
hether borne by tidal or wind generated current. If such a 

nd laden current is non-existent, groynes cannot be effective. 





By regulating the movement and deposition of beach building 
material by a correctly designed groyne system, the objective of 
creating storm beaches on which storm waves expend their 
energy is achieved and thus is preserved marginal works or the 
physical structure of the back shore itself. 

The principles applicable to river groyning cannot generally 
be related to marine groyning, and it is not proposed to set forth 
the variances in this discussion. 














Fig. 13. Beach at Mordialloc. The Warning—A Case of Groyvning 
A determination arrived at is that groynes should be con 
structed normal to the shore line; any departure trom the 


perpendicular cannot render the groyne more effective as a sand 


trapping agent and merely enhances the cost on account of the 


greater length. Groynes should extend over the limit of the 
beach shelt, high water mark to low water mark. Within this 


area, the main volume of beach building material is moving 
Groynes, in order not to be isolated during storm periods, should 
be carried across the back shore as far as the marginal work 
such as sea wall or other barrier, or, where such is not provided, 
into the sound back shore structure. Consequentiy, the steepe1 
the shelf the shorter the groyne, the flatter the shelf the longer 
the groyne. 

Many groynes constructed years ago in Port Phillip Bay were 
constructed too high, and otten at a uniform level throughout 
their length, and virtually became beach destroyers. High 
groynes arrest the littoral drift and cause accretion on the up 
stream or windward side until the limit of the sand trapping 
capacity of the agent is reached. A diversion of the sand laden 
stream then results past the seaward head of the groyne and the 
beach shelf downstream, or to leeward of the groyne, is denied 
its share of beach building material, together with, very often, 
erosion taking place. A system, then, with groynes too high 
results in a saw toothed high water mark. 

The profile of the beach desired to be created within the 
influence of the groyne field should be determined after a careful 
study of the beach over a period of varying conditions. 

Figure II. typifies a groyne extensively used in the 
constructional programme recently undertaken in Port Phillip 
Bay and elsewhere on the Victorian Coast. 











Seach at Mordialloc. The Warning Unheeded! 


Fig. 14. 


It will be noted that the length of the groyne covering the 
back shore is elevated above high water level, and is carried out 
in a form of stepped construction which permits the greater 
pertion of the groyne from high water mark to its head at low 
water mark to be covered by the tide. The resultant profile is 
slightly concave. 

Where small quantities only of beach material are moving 
littorally a saw tooth high water mark is often had, similar in 
seme characteristics to that produced by high groynes. A 


formula for spacing of groynes has not been evolved, since the 
variables are so many that only direct observation of results can 
original 


determine the success or otherwise of the spacing. 
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Generally, a spacing of about three times the length of the 
groyne has been adopted and intermediate groynes sometimes 
placed between later. Many types of groynes have been 
constructed during the works programme which has been referred 
to, including stone turtle backed structures such as may be seen 
along the South Melbourne shore, and suited to withstand heavy 
wave action, and ti-tree brushwood groynes for shores subject 
to comparatively light wave action and which have successfully 
regulated portions of the beach at Sorrento, Victoria, for more 
than fifteen years. 
Conclusion 

There is little doubt that coast protection works are now 
regarded as an important phase of National Public Works 
undertakings. That this is fully realised in Victoria is 
evidenced by the fact that since the Foreshore Erosion Board 
submitted its report only a few years ago, recommending an 
expenditure of £288,903; a total of £180,000 has been spent on 
remedial and protective works either completed or now in 
process. 

Money for this work has been provided from Unemployment 
Relief and Loan Funds, and this fact has added to the 
responsibility and perhaps difficulties of the designing and 
constructing engineer, who has had to rely almost entirely on 
untrained men. The policy of the Government has been to 
rotate the period of employment of these men about every 10 
weeks, and the unskilled character of the available workmen 
has consequently had some influence on the design of the 
structures adopted. 

Erosion in many untreated areas is still persisting, and since 
the Erosion Board submitted its report further sections of the 
coast have come under notice where protective measures will be 
required. It is obvious then that natural forces aided at times 
by the hand of man are relentlessly carrying on their war of 
destruction and will continue to do so until the end of time. 

The history of protective works in this and other countries 
shows that much has yet to be learned, but it is only by shrewd 
observation and practical experience, due regard to the efforts 
of other authorities engaged in similar work, and research work 
including scale hydraulic experiments, that success will be 
achieved. 

It is well worth protecting the rich heritage that has been 
handed down to the people of Australia in the form of wonderful 
sandy beaches and magnificent coastal lands; these to-day pro- 
vide healthy areas which both rich and poor alike may share. 

To preserve this heritage and hand to future generations what 
are amongst the priceless gems in Nature’s many wonderful gifts 
to mankind, demand an intelligent public interest in the problem 
involved and the application of the trained mind of the engineer. 








New Dock Gates at Maryport 


The accompanying illustrations (Figs. 1 and 2) show a pair of 
steel gates recently supplied to the order of the Maryport 
Harbour Commissioners for the Elizabeth Dock at that port. 
The gates are part of a general scheme of reconditioning of the 
harbour being carried out under the direction of Sir Cyril 
Kirkpatrick and Partners. The dock entrance is 50-ft. wide and 
each leaf of the gates is approximately 28-ft. 6-in. overall width 
by 22-ft. 8-in. deep and weighs 40 tons. 

The gates were designed to comply with the specification and 
built by Vickers-Armstrongs, Ltd., at their Naval Construction 
Shipbuilding Yard, Barrow-in-Furness, and after all openings 
had been sealed they were floated and towed to Maryport 
where they were stepped by the Engine Works outside erection 
department of the builders, who were also responsible for the 
dismantling and removal of the original timber gates. 

















Fig. 1. Stepping Leal of Gate in Position. 




















Fig. 2. Gate alter completion of erection. 


The gates, which are of the buoyancy type, are constructe | 
of mild steel plates having a minimum thickness of 3-in. and a 
fitted with greenheart heelposts, mitre posts and clapping sill:. 
The sill is also of greenheart. The gate anchorages consist < f 
forged steel anchor straps each tied well back behind the doc< 
walls by two adjustable steel bars. 

Gangways 4-ft. 9-in. wide are carried on framing supporte | 
on top of the gates, the decking being 9-in. by 2}-in. creosote | 
pitch pine. 

Hand-operated winches with chains running over rollers fixe | 
in openings in the dock walls are provided for opening anc! 
closing the gates 

The photograph (Fig. 1) shows one leaf of the gates bein 
stepped in position at the dock entrance at the conclusion of it 
journey from Barrow; the second photograph (Fig. 2) show 
the gate after completion of erection. 








Gas Buoy Explosions at Calcutta 


In the June, 1939, issue of this Journal there was a notice o 
two serious explosions which had occurred in gas buoys at th 
Port of Calcutta, resulting in three fatalities and injuries t 
several persons. The cause at the time was obscure. Recently 
the Chairman of the Harbour Commissioners presented a not 
to the Board on the result of investigation into the matter and 
this is reproduced below as extracted from Lloyd’s List 9! 
May 3rd last. 

Sir Thomas Elderton reported that in each case the buoy wa 
of a type in which the whole of the interior of the buoy was 
open to the collection of gas if there were any leakage. Ther 
was no doubt that in each case there had been a leakage of 
acetylene gas which formed an explosive mixture with the air 
inside the buoy, but although a very thorough inquiry was held 
no evidence could be obtained as to how the mixture wa 
ignited. 

One possible cause which was examined was the formation 
of copper acetylide by the action of acetylene gas on the copper 
covered steel pipes which were used for the connections insid 
the buoys. Copper acetylide is so inflammable, the not 
mentions, that it can be ignited by slight friction, but there was 
no evidence that it had formed and there was expert opinion 
to the effect that this was not the cause of either accident. 

There were eight other buoys of the same type on station 
and the accidents proved that any or all of these buoys might 
be in a highly dangerous condition. The Commissioners 
decided that those eight buoys should be taken out to sea and 
sunk unless some arrangement could be devised for dischargin; 
them which would not involve any greater danger. Fortunatel; 
an arrangement was devised which included the discharge o 
the buoys under water and the work was carried out withou 
any accident. 

Each buoy was converted into the side pocket type in whic! 
each cylinder is contained in a separate pocket slightly large: 
than itself, and other alterations were made, including placin; 
the pipes outside the body of the buoy and the non-use o 
copper-covered pipes where they might come into contact wit! 
acetylene gas. Some of the side pocket buoys already possesse: 
by the Commissioners were open to the objections that th: 
piping was inside the body of the buoy and was covered wit! 
copper. Those buoys were also discharged under water, and 
there is now no charged buoy with any of the defects men 
tioned above. ; 

Recently, when one of the side pocket buoys was _ being 
altered a cepper-covered steel pipe was found to be coated with 
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copper acetylide and a brass union nut merely sliding down the 
piping caused sparking along its whole length. This experience 
has convinced the authorities that the two explosions were due 
to the formation of copper acetylide on internal piping and the 
brass union nuts, which must have been lying loose on the 


pipes, sliding down and causing a flash. It is certainly not 
unreasonable to accept this as the cause in view of- the absence 
of evidence that the explosive mixture of acetylene gas and air 
was ignited in any other way. 








Correspondence 


To the Editor of “The Dock and Harbour Authority ” 
Gas Buoy Explosions at Calcutta. 
Dear Sir, 
I have read the article appearing in Lloyds List of May 3rd. 
It should be mentioned for the sake of other Port Authorities 
(oth in India and elsewhere) that these explosions owe their 
gin to lack of skilled supervision in maintenance. 
\ new post has since been created and filled by a fully-trained 
n irine lighting engineer. It is to be hoped, therefore, that the 
ai thorities concerned will be immune from further trouble as 
a! other Port Authorities employing the same lighting system 
hve been for twenty years or more. 
Yours faithfully, 
The Gas Accumulator Co. (United Kingdom), Ltd., 
Bacon Works, Brentford. W. J. CURTIS, 
1th May, 1940. Managing Director. 


To the Editor of “The Dock and Harbour Authority ” 

The Use of Oil Engine Power for Dock and Harbour Work. 

Sir,— 

| am delighted to think that so soon after its publication my 
tle contribution to your paper on the question of the use of 
oi! engines in connection with dock and harbour work should 
have ‘‘ drawn fire.”’ I am = equally flattered that your 
correspondent on the subject should have been no less an 
allthority than Dr. Chatley. 

A reply to him is somewhat difficult, because he contined his 
remarks to the question of oil engine versus steam in British 
harbour _ practice. The article appearing in your April 
issue from my pen, and the one which your current issue 
carries, are couched in far wider terms. They deal with the 
question from a world-wide point of view. 

If the examples I have quoted in these two contributions are to 
be taken as an indication of world opinion, then it is clear in 
which direction the future lies; for there is no doubt that the 
oil engine with its superior compactness, flexibility, lower fuel 
consumption and smaller operating staff “‘ has it’’ on very 
strong ground. 

The British case may be different, and I would hesitate at 
this juncture, or indeed in the space available, to debate in full 
with Dr. Chatley the whole question as to whether British 
shipping generally should employ what he is pleased to term 

imported fuel ’’ instead of ‘“‘ native coal.’ Here again, if 
recent practice is to be taken as any guide, there is a general 
tendency to swing over to oil engine drive for all types of 
harbour craft, and particularly tugs. 

On vessels of the lightship class, as I show in this month’s 
article, the use of the oil engine is inevitable for the increasing 
power requirements that designers call for. 

With regard to the question of the importation of fuel oil, 
the big oil groups are international in make-up and British 
finance plays an important part therein; also the threatened oil 
shortage which the pro-coal people suggested would take place 
on the outbreak of hostilities has not materialised, and does not 
show any signs of materialising unless there is a considerable 
deterioration in the naval situation. 

With regard to the more detailed points of Dr. Chatley’s 
letter, it is not always true that the high thermal efficiency of 
the oil engine is offset by the cost of the oil being greater than 
that of coal. In many ports oil is the cheaper of the two fuels, 
and its availability is certainly greater as well as what we may 
term “* bunker-ability.”’ 

Flexibility of the steam engine and its reliability is something 

which no-one will cavil, and I can well understand Dr. 
Chatley’s point three. All one can show in reply to that is th 
teadily-growing number of Diesel-driven dredgers, especially 

the United States where the problems are very difficult. 
‘diesel electric drive is even being adopted now on a number of 
ucket dredgers. With regard to Dr. Chatley’s point four, it 
true that the number and speed of moving parts is greater 

1 the oil engine than in the steam engine. These points, 
cowever, are more true of the oil engine of twenty years ago 
than of the models of to-day. Reliability of a good oil engine 
to-day is at least eaual to that of the most advanced design of 
eam engine, whilst the possibility of obtaining men to operate 
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With regard to Diesel engine fuel oil being more inflammable 
than coal, surely this is a mistaken statement. If petrol be 
employed it is another matter. Few, if any, fires have been 
caused due to the ignition of fuel oil in tanks on any motol 
driven ships. 

I think that the real ‘‘ sting ’’ of your correspondent’s letter 
is in the ‘‘ tail’’ in which he infers that the future of steam 
is in the mechanisation of the fuel. There is much room for 
research and development in this respect. In the meantime, | 
cannot visualise any other than an increase in the use of the oil 
engine, which from a tonnage point of view, as regards world 
figures of gross tonnage, grew from well under a quarter-of-a- 
million tons at the outbreak of the last war to nearly filteen- 
and-a-quarter million tons at the outbreak of the present 
hostilities. 

119, Fenchurch Street, 
London, E.C.3. 
14th May, 1940. 


Yours faithfully, 
A. C. HARDY. 








Book Reviews 


Plane and Geodetic Surveying for Engineers. David Clark 
Vol. I. Plane Surveying. Third Edition, revised by James 
Glendenning. Octavo, 620 pp., 386 illustrations. Constable 
and Co., London, 1940. 27s. 6d. 

This well known work has been brought up to date by Mr. 
Glendenning and will be found of great value to surveyors. 
The port engineer will be more particularly interested in Chapter 
XII on ‘‘Hydrographical Surveying,’ which extends to 75 
pages. Tidal theory is explained adequately for practical put 
poses and there is a brief but sufficient discussion of harmonik 
analysis. Tide gauges are considered although rather mors 
might have been said about the automatic type. There is an 
interesting study of mean sea level as a reference datum. 

Sounding and echo-sounding in shallow water is treated, 
but rather more should have been to the effect of 
currents and the motion of the sounding boats on the accuracy 
of lead sounding. The plotting of hydrographical surveys }s 
well explained but we do not notice any reference to Com 
mander Macmillan’s interesting method of circular graticules 
for repetition sounding in harbours. 

The whole book is of a very practical character, fully main 
taining the quality of previous editions. 


said as 


A Revised Code of Practice for the Use of Structural Steel in 
Buildings. Institution of Structural Engineers. 4 pp. 6d 

This short report has been prepared by a Joint Committee of 
the Institution of Civil Engineers and the Institution of Struc 
tural Engineers, under a reference to draw up a revised code 
based on the Final Report of the Steel Structures Research 
Committee, 1936: 

Although it is very brief, it contains 
recommendations. Ordinary steel frame practice has 
that beams had free that the stanchions 
affected by bending movements transmitted from the beams. As 
in fact beams are usually connected to the stanchions, these 
assumptions are obviously incorrect and the object of the code 
allow for suitable One of the notablk 
clusions is that, under given connections between the beam and 
the columns, the moment of only eight- 
ninths that of an unconnected beam 

The modifications, if any, required in the design of stanchions 
are to be considered after further study. 


some very important 


assumed 


ends and were un 


is to corrections. con 


resistance need be 








Obitua ry 


By the death on April 14th last, of Sir George Cunningham 
Buchanan, K.C.1.E., a prominent figure has been removed from 
the domain of port affairs. Born in 1865, Sir George received 
his engineering training on the banks of the Tyne, and there 
after gained experience in railway, dock and harbour and river 
work in Venezuela, Canada, Argentine, Spain, Jamaica and 
England. In 1896, he was appointed chief engineer to th 
Dundee Harbour Trust, leaving their service in 1901 to take up 
the duties of Chairman and Chief Engineer to the Rangoon Port 
Trust. During the tenure of his office in Burma, which lasted 
till 1915, he designed and carried out a number of port works 
including the important Rangoon River Training Wall, which 
cost a million sterling, and was described on its completion in a 
Paper read before the Institution of Civil Engineers. From 1915 
to 1917 he served with the Mesopotamia Expeditionary Force 
and designed the new Port of Basrah, in addition to effecting 
river improvements on the Tigris and Euphrates. In 1922, at 
the request of the Government of South Africa, he visited all 
the leading ports of the Union to advise on development works, 
and two years later he paid a visit to Australian ports for a 
similar purpose. In addition to his Paper on the Rangoon 
River Training Wall, he wrote on the Development of 
Mesopotamia and the Conservancy of Rivers and also on The 
Ports of India. 
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(Concluded from page 168) 





DIESEL ENGINES 

The Port Authority employs diesel engines as prime movers 
on various types of plants including:— 

I. Grain Elevators (Floating) 

Floating Elevators usually work on the far side of a vessel 
and in consequence of the difficulty of getting electric current 
to this type of plant they were originally designed with steam 
engines as prime movers, but of recent years all three of the 
large Floating Elevators have been converted to diesel engine 
operation. Both with regard to the main engine driving _ the 
reciprocating grain air extraction pumps and the auxiliary engine 
driving an electric generator, for lighting and driving other 
auxiliary gear such as elevators and conveyors on board. 

The conversion of these Floating Elevators from steam to 
diesel engine operation has been accompanied by a saving in 
the overall running costs, mainly on account of dispensing with 
stokers and the cutting out of steam raising time before actual 
starting time, which was paid for at overtime rates. 

II. Hydraulic Pressure Pumping Station 

A diesel engine driven stand-by pumping unit at the Main 
Hydraulic Pumping Station has been installed. The other two 
pumping units being driven by electric motors from Corporation 
Electricity Supply. Its usefulness is obvious in times like the 
present, as should Town’s supply fail in an air raid, the diesel 
can come into operation. 


III. Docks’ Fire Floats 

Two Docks’ Fire Floats are propelled and also have their 
pumping units driven by diesel engines. 

One float was purchased new as a diesel engined proposition 
and the other was converted from steam to diesel operation. 

The diesel engine has again shewn to advantage. A start can 
be made immediately, whilst on the old steam job it was 
necessary to maintain hot water at all times in the flash type 
boiler fitted. 


Remarks on Diesel Engines. 

Most of the diesel engines in use on the various plants are of 
the two stroke cycle with solid injection. All the engines have 
run entirely satisfactorily and no serious trouble of any kind 
has been experienced. The oldest engine is twenty years old, 
of the Hot Bulb type with solid injection, and is still running 
extremely well. 

The more recent engines are of the Atomic Diesel type witi 
solid injection. 

The writer always selects an engine rating so that when the 
plant it is driving is working at full rated capacity the diesel 
engine output will not be more than 90 per cent. of the maker’s 
normal rated catalogue B.H.P. 

Whilst this procedure means purchasing a slightly higher 
powered prime mover, in my opinion it is more than compen- 
sated for in the long run by freedom from mechanical failure 
which with a Docks Undertaking may mean heavy demurrage 
claims, etc. In other words, the engine efficiency from a fuel 
standpoint may be slightly lowered by reduced loading, but the 
overall ‘‘Commercial Efficiency’’ may easily be higher due to 
constant service with freedom from breakdown. 

The diesel engine, more than perhaps any other prime 
mover, does not like running over long periods at even slight 
overload. 

The normal period between decarbonisation and examination 
of these two-stroke engines is 1,500 hours in elevator service 
(under our conditions about 18 months to two years). 

With four-stroke engines overhaul periods, etc., are roughly 
as below:— 


Exhaust valves out 750 hours. 

Inlet valves out 1,500 hours. 

Pistons out 5,000 hours and Decarbonising. 
Main Bearings 5,000 hours. 

Air Starting and Relief Valves 1,500 hours. 
Atomisers not touched till necessary. 
Fuel Pump examined 5,000 hours 

makers) . 
New Cylinder Liners when wear 10/000-in. 


(any repairs by 


per one inch 


bore—say new Cylinder Liners 15,000 to 20,000 hours. 





The above figures are approximate only—in any case they 
are maximum periods. 
Other than decarbonisation, valve grinding, etc., the main 
points to observe at the examinations are as follows:— 
I. Cylinder Liner and Piston Ring wear. 
II. Adjustment of connecting rod, small and large end 


bearings. 


III. Wear on main crankshaft journals and bearings. 
IV. Alignment of crankshaft bearings and cranksha t 


web deflection. 


Generar Particucars of Ditser ENGines on FLOATING ELEVATORS, 





AS Founo On ANNUAL EXAMINATIONS. 





DATE OF EXAMINATION. 
NAmE oF FLOATING ELEVATOR. 








Deraie of ENGINE, 1¢ MAIN OR AUXILIARY. 








ENGINE B.H.P Encine N° 





CLEARANCE ON 


CLEARANCE ON 
EXAMINATION 
a 


REMARKS 























PARTICULARS oF Main CRanxsHarT Jou Rnars. 


Seg qe 








Frrwhee 





New 


AST 

AAM: 
Tris 
Exam: 


REMARKS. 



































CRANKSHAFT ALIGNMENT ERRror 





aT | CRANK Pin AT RANK 


90° 


RANK 


Line N*® 





Note:- N°1 Line Auways THAT AQJACENT To Fue. Pume 
REMARKS. 





Fig. VIL. 


With single acting two-stroke engines there is no reversal of 
pressure in the main crankshaft bearings or the large or small! 
ends of the connecting rods (under normal working conditions) 
Consequently the pressure always acts on the bottom half of 
the con rod small end bearing, the top half of the con rod larg. 
end bearing and the bottom half of the main crankshaft journa 
bearings. 

A sheet for logging observations at diesel engine examination: 
is shewn in Fig. VII. 

At the top is provided space for recording the clearances o 
the small and large ends of the connecting rods on all four line 
both before and after closing should this be required. Th: 
makers recommend clearances should be obtained and inserte« 
in the space provided in the left-hand column. Provsion i 
made for remarks on small and large end adjustments. 

The centre portion of the sheet is devoted to crankshaf 
journal bearing particulars, i.e., the thickness of the botton 
half bearings at both ends of each bearing. Only the botton 
halves need be considered for the reason previously mentioned 
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Fig. VIIE. 
viz., with a two-stroke engine of the type under consideration indicator is inserted between the crank webs, one at a time, 
the pressure always acts on the bottom half only. adjusted to zero reading. The crankshaft is then carefully 


When taking over an engine at works the writer always 

mains at the works after the acceptance trials and has the 
engine thoroughly dismantled for inspection of the various 
working details. The crankshaft bearings are removed and the 
crown thicknesses of all bottom halves recorded to serve as a 
“Datum Line for Wear’’ and future guidance. From _ these 
original works recordings corrections to compensate for wear can 
always be made to rectify mal-alignment of crankshaft and 
resultant crank web deflection should it arise from crankshaft 
journal wear. 

The bottom half of the sheet for recording crankshaft 
alignment error indicated by crank web deflection. This crank web 
deflection if excessive can and does frequently cause fracture 
of the crankshaft in service, with disastrous effects on the engine 
generally. Crank web deflection should be observed at least 
every twelve months, or even less, if facilities permit. Crank 
web deflection is observed by means of a special clock dial 
indicator supplied by all engine manufacturers if requested. The 


is 


turned as far as possible, taking care the engine does not run 
over and damage the instrument. If there is mal-alignment of 
the crankshaft the crank webs will ‘‘breathe’’ and the opening 
or closing of the crank webs will be recorded on the clock dial 
indicator which is graduated to read opening or in 
thousandths of an inch. 

The maximum permissible opening or closing varies with the 
size of the crankshaft and webs. 

The writer expects the maximum error in a new engine to be 
not more than .0005-in., and as a general rule on an engine that 


closing 


is in use it should not become in excess of .003-in. to .005-in. 
before re-alignment of the engine crankshaft is made. This of 


course depends on the speed and size of the engine and Fig. VIII 
is given as a guide. 

If the engine was perfectly in line when first installed and the 
foundations are sound, and on later examination it is found to 
have excessive crank web deflection, this is more than likely due 
to crankshaft bearing wear. If ‘‘ Datum ’’ particulars were 
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observed in the first instance, by observing the original bearing 
thickness figures and comparing them with the present dimen- SE ALPHA. Spare Parrs Con® 
sions, it is a very easy matter to locate the position of the bear- NOTE. SIZES ON THIS SHEET ARE CAST 8/269 
ing causing the trouble. Very often the trouble is to be found enesey washh Geunaue vere 
in the bearings adjacent to the flywheel, and where a separate 
additional outrigger bearing is fitted to the flywheel this is more SKETCH OF Spans] DESCRIPTION OF SPARE parvean ue 
often the offending bearing. haan de pieieneen 








Fig. IX shews a sheet designed to give at a glance trom 
time to time the relative performance of a borehole pump 
designed for a duty output of 25,000 gallons per hour—approx. 
half-a-million gallons per day—against a head from all causes 
of approximately 170-ft. 

In order to gauge the efficiency of the pump from time to 
time, particularly after it has been in use some years, it is very 
necessary to have the characteristic curve of the pump over 
various heads, and from the maker’s characteristic curve ot 
works’ test the station characteristic curve has been compiled. . 
This is shewn on Fig. X. It will be seen at once that with 1% 
this particular pump any slight increase in head due to receding : SCPE PER MACHINE 10993 
water level in the borehole results in a rapid rate of decrease in 
pump output. CAST SIZES 

The curve was compiled when the pump was new, and by ', 
means o! it the relative efficiency of the pump from time to time + 
can be observed. The depth of water surface below pumphouse 
floor is automatically recorded on a gauge in the pumphouse. 3 
The curve in Fig. X shews the expected delivery for any 4. ONE PER MACHINE 
depth over the fluctuation normally expected and if the rate of 10656 
pump discharge falls noticeably below that plotted, the source | GRADE GUNMETAL 
of trouble must be ascertained. 88% 2% 109. 

With a pump characteristic such as that shewn, without the CAST SIZE GIVEN . 
curve it would be a very difficult matter to tell whether the fall- 
ing off in output was due to impeller wear. diffuser wear, choked 
suction strainer, etc., or simply varying depth of water level in 
borehole. 

The pumping operation sheet shewn in Fig. X also forms 
a neat and accurate manner of recording water supplied to a 
customer, for information of the Costs Department. 

The electric flow meter with chart recording is also installed 
at the pumping station, but check meter readings are taken and 88% 2% 
inserted side by side with the chart reading, and should there einisneo sate ne 
be any doubt as to the accuracy of the electrical chart recording, 
this check reading would serve a very useful purpose. 4 CAST IRON WEARING 

Here again perusal «: this sheet from time to time affords an Appron 4% 
efficient manner of observing comparative pump performance 
under the varying conditions. 
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Spare Parts List 
In order to ensure a sound maintenance system particular < 
attention must be given to the question of spare parts and those | 
most frequently required must always be kept in stock. 





FOUR OFF (2 PER NECK) 








gues x* THICK 


My own Authority has its pattern shops and consequently CAST 81266 
makes its own patterns for a considerable number of necessary 
replacement parts, particularly those of the older machines. In Fig. XI. 
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order to obviate the repeated making of sketches for the pattern 
shop, a spare parts list was compiled. A specimen sheet from 
this list is shewn in Fig. XI. 

The left-hand column shews a rough outline sketch of the 
pattern to assist the pattern shop in locating it; the centre column 
gives the description of the article and material for construction, 
whilst in the right-hand column the pattern number is given. 

Much time has been saved by this list and the cutting out of 
foremens’sketches prevents the chance of error creeping in. 

The foremen responsible for requisitioning various spare parts 
are given a complete list. The foreman pattern maker also has 
one, and by this means a part may be ordered over the tele- 
phone in a few moments and confirmed by requisition next day. 

To compile a list of this nature takes some considerable time 
unless it has been done from the start, but the time spent is 
more than repaid by that subsequently saved. 


Conclusion 


It is hoped that the methods demonstrated will have proved 
interesting, particularly to those engineers who are engaged on 
maintenance duties. 

No claim is made that the foregoing anything like covers 
dock maintenance as a whole, but rather that the methods 
evolved are simple and efficient guides from which many main- 
tenance problems can be tackled. The main feature being an 
ever available record of plant condition and adjustments from 
time of purchase to the scrapping stage. 

The system can be enlarged to form ‘‘An Insurance Policy”’ 
for any engineer engaged on maintenance work against blame 
of neglect. 

The failure and extensive damage to a diesel engine from a 
sudden fracture of the crankshaft might well be a ‘‘Nightmare’’ 
for any maintenance engineer, but if he can prodvce methodical 
observations such as those shewn, over a considerable period, 
and his last inpsection sheets show the crankshaft alignment 
and crank web deflection to be well within the prescribed limits— 
surely he can ‘“‘sleep soundly’’ in the sure knowledge he can 
contest with success any accusation of neglecting his charge. 








The Use of Oil Engine Power for Dock 
and Harbour Work* 


By A. C. HARDY, B.Sc., A.M.Inst.N.A. 


For purposes of convenience in pursuance of this investigation, 
it is interesting now to deal with some of the major 
developments outlined on the right-hand side of our family tree, 
and in particular to discuss the employment of oil engine power 
in connection with lightships. Here is a fertile field for the 
oil engine manufacturer; the present international happenings 
are likely to call for considerable replacement programmes after 
the cessation of hostilities and it may well be that tactical, no less 
than practical reasons, will call for a greater use of the oil 
engine—either direct-coupled or through electric drive—for 
propulsive purposes on lightvessels. This latter will make for a 
more complicated machinery layout, and will certainly call for 
the employment of larger and higher powered generating units 
than are used in many ships at the present time. It cannot be 
pretended, and the table belonging to the article well supports 
this, that the lightship field offers any other than a quality 
market to the producer of medium-powered engines at the 
moment. This is due to the fact that, even when lightships 
are self-propelled, the power required for this purpose, except 
in America, is relatively small. On the other hand, thanks to 
the increasing mechanisation of lightvessels, there is no doubt 
that the call upon the power plant is increasing, even if a non- 
self-propelling hull is the policy of the authority in question. 

Before presenting the case for, and against, self-propulsion, 
therefore, it is of interest briefly to recount the duties which oil 
engine power can undertake. First comes the generation of light 
itself. Most modern ships employ Diesel-driven generators for 
this purpose, and this has been standard practice on United 
States lightvessels for some time. Most recent constructions, on 
this side of the Atlantic, combine the generating plant for the 
navigational lights with that for ordinary purposes, and the 
illuminant in one particular case comprises two lamps each of 
1,250 watts. Three Diesel generator sets are employed for 
general and navigational lighting purposes, the plants being 
triplicated to give alternate running as an emergency spare. 
Yet another example has a main rotating light fitted with a 3,000 
watt lamp. These take current from a central generating station 
supplying the whole of the power requirements of the ship. 
Under certain circumstances, power produced for duties other 
than for lighting can be just as important. This is certainly true 


of fog signalling for which Diesel generator sets supply current 


*A continuation of the article on p. 147 of the April issue. 
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to electrically driven compressors—one recent case consuming 
as much as 23 cubic feet of free air per second of blast. 
Submarine signalling takes power and in some cases alternating 
current is needed for this, derived from the main D.C. set and 


passed through a motor generator run off main supply. Then 
there is the ordinary radio beacon equipment, together with the 
radio signalling apparatus belonging to the ship. The hull itself 
has a normal ship’s equipment of pumps for bilge and ballast 
duties, as well as for wash-deck and sanitary purposes. 

A most important piece of equipment on the modern lightship 
is the mooring windlass and this can take upwards of 35 h.p. 
Here again there are two schools of thought, some preferring to 
use electricity throughout and to employ therefore an electric 
motor for the windlass. Yet another school ot thought insists 
on the use of compressed air for this purpose, arguing that, in 
any case, the latter is available at ali times for fog-signalling 
purposes. It will be seen then that for her size, i.e., that of 
a large North Sea trawler, the average lightvessel is a large 
potential power user, even if this power is not employed at the 
same time for all purposes; indeed, if this were the case, it 
would be necessary to legislate for much more powerful power 
plant equipment than is the case at the present time. As for 
the question as to whether the lightship should be self-propelled 
or non-self-propelled, this is almost entirely a matter for the 
practice of the authority concerned—a practice which has been 
consolidated over a number of years, and which depends to some 
extent upon the position of individual lightships and, indeed, 
upon the position of the lightships in general controlled by the 
authority. Neither English, Scottish nor Irish lightships have 
ever been self-controlled, and this in spite of the fact that 
certain of the lightships off the Southern Irish Coast, at any 
rate, must be able to remain on station for as long a period as 
possible in the boisterous weather conditions encountered in that 
part of the world. France and Germany both favour self 
propelled lightvessels; Holland and Belgium to a less degree. 





rhis typifies the modern American fjightship with 488 h.p. total, 


electric drive and 350 h.p. for propulsion. 

America, where the lightvessels are among the most exposed in 
the world, has always employed self-propulsion tor lightvessels; 
at first, of course, steam-drive was used with coal-fired Scotch 
boilers, giving steam to compound or triple-expansion, steam 


reciprocating engines, direct-coupled to a screw. Later, a 
Diesel engine was direct-coupled to the screw, and Diesel 


generator sets, usually of 25 kw. capacity apiece, were employed 
tor all the electrical requirements ot the ship. For the last ten 
years, it has been so logical to employ a group of Diesel 
generators for the whole ot the power requirement of the ship, 
that the electric propelling motor of 300 h.p. or so is just a 
natural machine to use the output of the generator sets, when 
and as required. One of the Diesel-driven lightvessels built 
immediately before the advent of Diesel electric power, with a 
length of 152-ft. 10-in. and 750 tons displacement, had a 500 h.p 
Diesel for propulsion, and two 25 kw. Diesel generators for 
supplying current to the motors operating the fog siren 
compressor, windlass for the main mooring anchor, weighing 
7,500 lbs. and a winch for hoisting boats. Two 7 kw. 
kerosene generators were fitted to operate the signal lights. This 
vessel has the phenomenal tank capacity of 48,000 gallons or 
more than a year’s supply. 

America’s reason for standardising self-propulsion is said to be 
so that the vessels can take care of themselves in the rough 
weather and severe storms to which they are exposed. 
Nantucket lightvessel, the first landmark seen by the 
Transatlantic passenger entering the port of New York, is 
anchored in 30 fathoms 41 miles from the nearest land. The 
San Francisco lightvessel is moored 3 miles outside the Bar. 
Diamond Shoal lightvessel is situated in 30 fathoms of water 13 
miles off Cape Hatteras. 

Besides being of value in an emergency, propulsive power is 
useful to enable the ship to proceed to and from her station 
when due for relief, or to relieve. This obviates the necessity 
of a light tender having to go out to the ship, make fast and 
tow her away from her station, having previously towed and 











moored her relief into place. Propulsive power enables the ship 
to ease the strain on cables in bad weather, and, in the event 
of breaking adrift, to have at least steerage-way and direction. 
The self-containedness of the ship is well shown in the fact, too, 
that she has sufficient power to handle her own mooring 
apparatus, whilst the main prime movers can also be used to 
furnish auxiliary power for operating all the equipment 
mentioned above. It may be said then, with a very great degree 
of veracity, that the modern oil engine belongs to the modern 
lightship; that its sphere of utility is likely to increase; that its 
compactness is of value from a design point of view, and that its 
reliability constitutes it a faithful servant able to operate under 
conditions where breakdown may be the safety or otherwise of 
the lightvessel. Realising then that this is a growing market, 
it is interesting, by means of the table, to examine some of more 
important recent vessels in which oil engine power has been 
employed; the number and layout of engines as well as the 
tank capacity makes interesting reading. The table concerns 
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reservoirs against the forward bulkhead. There is also a petrol 
engine driven by a one kw. set on the aft engine room bulkhead. 

This particular ship is a fairly recent example of lightship 
practice, and makes interesting contrast with the Irish South 
Coast ship, completed as long ago as 1926. The main plant 
installed here comprises a pair of 18 b.h.p. vertical semi-Diesel 
2-cycle engines, running at 370 r.p.m. These have single 
cylinders and are direct-coupled to vertical 2-cylinder 
single-acting air compressors, delivering 96 cubic feet of air per 
minute, compressed to 30 lbs. per square inch into three 150 
cubic feet air receivers. The engines and compressors are in 
this case arranged athwartships—towards the aft end of the 
engine room; the air receivers being vertical and arranged side 
by side nearer the forward engine room bulkhead. The fuel oi! 
used in this case is the same as that employed for the light, and 
is pumped by hand out of the oil store into a pair of horizontal! 
cylindrical tanks bolted to the engine room bulkhead an 
containing sufficient fuel for an 8-hours run. Two points are t 








OIL ENGINE POWER ON LIGHT VESSELS. 
POWER - . 
SERVICE J ; TOTAL DIESEL ROPULSION FUEL CAPACITY YEAR 
NATIONALITY REMARKS TONS LxBxD DRAFT H.P. H.P. NO.OF ENGINES — BUILT 
British i. ‘Standard Group for 486 104 x 26 10ft. 94in. 2 x 38 Nil 4,100 Gals. 1939 
Varying Duties dis. x 15 mean 3 x 93 4 
104.5 h.p. 
British Scottish Estuary — 106.9 x 26 — 3 x 20 Nil : 1939 
x 14 2 x 33 5 
123 h.p. 
Irish South Coast ents 102 x 24.25 2x 18 Nil 2,000 Gals. 1926 
x 12.5 36 b.p. 2 
U.S.A Standard Group for 630 108.7 x 30 1lft. 9in. F 4x 112 350 48,000 Gals.* 1925 
Varying Duties x 15 13ft. 3in. A 448 hp. 4 
French Southern 525 104 x 22.7 — 2 x 60 100 — 1931 
North Sea x 16.7 2 x 16 4 
152 h.p. 





English, Scottish, Irish, American and French vessels; all built 
within the last 15 years. The engines used in the British 
example are of Gardner, self-starting, airless-injection, heavy 
fuel oil type. This is a make which 1s no stranger to marine 
work, although, of recent years, it has tended to be 
concentrated very much on land duties and in particular 
automotive work. The machinery is neatly arranged amidships, 
and there is ample space in the broadest part of the ship. It 
must be confessed that a machinery space amidships, without 
any propulsive machinery, and, therefore, any shaft tunnel, has 
many advantages from the layout point of view in that the 
Diesel generator set can be placed athwartships if necessary. 
Yet, partly due to long-established marine practice, and partly 
because seating arrangements favour the fore and aft 
arrangement, the athwartship layout is very seldom adopted. 

Even in the second example, which has five engines, i.e., a 
larger number than any in the examples under consideration, 
three are arranged side by side towards the forward end, and 
two are abaft the three. The machinery space in this lightship 
is further aft than is usually the case, the main generating 


machinery comprising three Paxman-Ricardo  2-cylinder, 
20 b.h.p. Diesel engines, each driving a 9 kw., 110-volt 


Crompton-Parkinson generator. In addition, there are two 
Paxman-Ricardo 3-cylinder 33 b.h.p. Diesels, each driving a 
Reavell vertical air compressor for supplying compressed air to 
the fog signalling apparatus. The compressors deliver 120 cubic 
feet of free air per minute at 135 lbs. per square inch. There is 








propulsive power , but 
employ the oil engine—over 100 h.p. for all other purposes. 


The newest British lightships have no 


also a centrifugal clutch in the flywheel, so as to enable the 
engine to approach its normal full rated speed of 1,000 r.p.m. 


before the compressor is engaged. The layout is neat with the 
power switchboard fore and aft on the port side, fuel oil tanks 
in the wings of the engine room forward, and the vertical air 





* Stated to be more than a year’s supply. 


be noted in this case: one is the fact that the light is an oil- 
operated type, and secondly that hot-bulb and _ semi-Diesel 
engines are used. This kind of prime mover, useful though it 
was at one time, has now been completely superseded by the 
high compression cold-starting unit. 

From example number three, which symbolises the minimum 
use of the oil engine, we turn to the 630 tons displacement shiy, 
which may be taken as typical of the early United States Diesel- 
electric lightship. The arrangement is one which has_ been 
improved on but little since, with the exception that future 
construction may possibly embody the General Motors 2-cycle 
high-speed V type engine in place of the Winton 4-cycle single 
acting airless injection engines employed in the example under 
consideration. It will be recalled, of course, that the Winton 
Engine Co., of Cleveland, Ohio, was taken over by General 
Motors Corp, of Detroit, and transformed into their Marine Oil 
Engine Division. The trend since the Winton Co. was taken 
over has been towards high-speed, lightweight, Diesel electri- 
drive, with two electric motors geared to a single shaft—none 
of which characteristics, it may be remarked, show any par- 
ticular advantage as far as lightship work is concerned, where 
displacement and heavy weight are a necessity. Be that as it 
may, the main propelling machinery in this case consists of four 
vertical, 4-cylinder Diesel generating sets of 75 kw. capacity 
arranged to drive a 350 b.h.p. double-armature motor, direct- 
coupled to the propeller shaft. The principal auxiliary machin- 
ery consists of two 74 k.w. Diesel, direct-connected generator 
sets, one motor-driven power deck and bilge pump, one motor- 
driven transfer pump for fuel oil, one air-driven fresh water 
pump, one high-pressure air compressor, connected to one of 
the auxiliary generating sets, two motor-driven low pressure air 
compressors for fog signalling, one motor-driven windlass, one 
motor-driven boat hoister, one hand-steering gear, one motor- 
driven refrigerating plant, one air-driven fog signal control 
apparatus and one donkey boiler. Each main generator is direct- 
connected to a 112 h.p. Diesel, running at 450 ¢.p.m. 
Specifications for this tour-cycle Winton Diesel required that 
the governor should regulate engine speed to within 3 per cent 
of normal from no load to full load and maintain any desired 
speed between 75 per cent. and 100 per cent. of normal full load. 
The generators are of open D.C. type, flat compound wound 
for auxiliary power and shunt wound for propulsion. The 
main propelling motor is of open direct-current, shunt-wound, 
double armature type, separately excited from the 125-volt 
excitation bus. It develops its 300 b.h.p. with both armatures 


in series at 300 r.p.m. 

This then is a full Diesel-electric example, and whilst the 
power requirements on a ship of this kind are probably higher 
than in a similar European ship, it must be remembered that 
electricity has always been popular on shipboard in America, 
small 


particularly on vessels. Mention of electric drive 
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however, brings us to a French example—one of a group 
intended for service in the Southern area of the North Sea. It 
is interesting to note from a lightship construction point of 
view, that the hull is of the same shape as in all former French 
lightships. Some 100 tons of cast iron are attached to the sides 
of the keel to ensure stability. The hull is galvanised to reduce 
corrosion and facilitate maintenance. The power required is 
generated by two Sulzer 2-cycle, 2-cylinder airless injection 
Diesels, each developing 60 b.h.p., at 490 revolutions and two 
similar 2-cylinder engines each developing 16 b.h.p. at 750 
revolutions. Gas oil is used as a fuel; the larger engines are 
compressed air started and drive a 42 kw. generator and an air 
compressor which can be uncoupled when not required. The 
power from these generators is used for the larger auxiliary 
machinery particularly the winches. The vessel has electric 
propulsion and to provide power for the propulsion motor the 
two generator sets are run in parallel. The propeiling motor 
as an output of 100 b.h.p., giving the vessel a speed of 6} 
nots. The fog sirens are worked by compressed air, supplied 
v the air compressors, each of which has an output of 210 cubic 
et of air per minute at 28 lbs. per sq. in. E/ither 

nerator serves as standby, one being sufficient for normal 
s rvice requirements and the same applies to the air compressors. 
‘The output of the oil engines is such that when the compressor 
is in service the generator can still supply 20 kw. The 16 b.h.p. 
Diesels supply the power required for the auxiliary machinery 

times when the load is not sufficient to justify one of the 
lirger engines. These ships have a fairly extensive radio-electric 
«quipment, comprising a wireless sending station, a receiver, 
and auxiliary sending plant, and a radio direction finder. 


Queensland, Australia, Department of 
Harbours and Marine 


Excerpts from Report for the Year ended 30th June, 1939 


Port Improvement 


An increase in the width of cutting was made at the angle be- 
tween the Lower Lytton and Rocks cuttings. This widening has 
been done to enable a slight rearrangement of the line of leads 
to clear a rocky patch mentioned in tne last annual report. The 
leading beacons have not yet been altered. 

The swinging room opposite the Abbatoirs Wharf is being cut 
down to 30-ft. at low water by the ‘‘ Platypus II.” 

Further work at Mowbray Rocks has resulted in a clearance 
of 50-ft. from the outer part of the rocks, the shoal water being 
now 90-ft. from the shore instead of 140-ft. as formerly. The 
excavation requires a further cleaning up to smooth out irre- 
gularities. 

The regularisation of the Kangaroo Point bend of the river 
was continued during the year. Work is now confined to the 
lower end of the middle berth and the cutting back of the lower 
berth of the Central Wharves, the rock excavation below the 
wharves, and finishing up the Kangaroo Point cut-off. 


Brisbane River Cuttings 


A complete examination of the Brisbane River cuttings taken 
partly in March iast and the remainder in July shows that the 
cuttings between the Bar and Pinkenba dredged to 30-ft. in the 
last few years have deteriorated only very slightly during the 
last year. Practically no maintenance has been done upon 
them. Also in the cuttings from Pinkenba to Hamilton the 
ominal depth of 28-ft. at low water is very well maintained, 
nly slight encroachments of the cutting sides and slight silting 
ere and there in the cuttings having occurred. 

Some dissatisfaction has been expressed by shipping interests 
at the Department officially declares only 24-ft. available at 
w water from the Pile Lighthouse to Hamilton. The total 
sence of groundings in the last few years is at least 
me vindication of this apparent cautiousness, but the increas- 
g length and great breadth of vessels now visiting Brisbane 
introduces, except when there is ample water under their keels, 
oblems in manceuvring not always realised even by those in- 
nately concerned. 

Bar and Inner Bar Cuttings.—Some dredging in connection 
th the sunken barge ‘‘ Mount Elliot ’’ (mentioned elsewhere) 
:s done in the Bar cutting. No maintenance dredging was re- 
cuired. Some dredging was done along the eastern side of the 

ir cutting by the ‘‘ Morwong.’’ Generally, the depth of 30 

31-ft. is well maintained. There are a few places with 29-ft. 


f 


d some encroachment at the sides here and there. 





The above then typify recent and important examples of the 
use of oil engine for lightship work. It is important that oil 
engines should function successfully in this respect. For upon 
this functioning authorities frequently base their choice of 


1 








rhe latest French lightvessels are also Diesel electric with a total 
of over 150 h.p. for propulsion and lighting duties. 


machine for other more mobile uses. This concerns lighthouse 
tenders, pilot cutters, harbour tugs, and even dredgers; and it 
is proposed in a further article to recent 
publications in connection with lighthouse tenders. 


discuss some 


Pelican Bank Cutting.—This cutting is over 500-ft. wide. It 
carries 30 to 31-ft. over the western 300-ft. of its width and 29 
to 30-ft. over the eastern 200-ft. The eastern beyond 
200-ft. off the lead is shoal and hard. No dredging was done in 
this cutting during the year. 

Rocks Cutting.—No appreciable silting has taken place in 
this cutting since it was cut down to 30-ft. at low water above 
and below the rocks proper. 

The depth over the rocks is still 28-ft. 


side 


It is proposed to put 


the drilling barge completed in April, 1937, mainly for this 
purpose, to work on the rocks in the near future. The drills 


will probably be put down to 34-ft. below low water and 4-ft. 
apart. With good charges a depth of 32-ft. might then be 
obtained by dredging. 

Lower Lytton Cutting.—This cutting was widened on the 
western side and at its intersection with the Rocks cutting. The 
cutting has a depth of 30 to 31-ft. on the navigation leads, and 
to the westward thereof, but 28} to 29-ft. over the 
section. : 

Upper Lytton Cutting.—This cutting has 30 to 31-ft. in the 
centre 200-ft. section, but was somewhat short of 30-ft. over its 
outside sections at the date of survey. then the 
‘‘ Remora ’’ has removed some 14,000 tons from the shoal area. 

Pinkenba Cutting.—Between the navigation leads and _ the 
Pinkenba shore there is well over 30-ft. in this cutting. South of 
the leads and the swing basin carries 29-ft., shoaling to 24-ft. 
at 750-ft. from the Pinkenba Railway Wharf. 

Eagle Farm Cutting.—This cutting is in first-class 
carrying well over 28-ft. over a full width of 400-ft. 

Parker Island Cutting.—This cutting is now very wide but 
carries a bare 28-ft. on the centre line. 

Quarries Reach Cutting.—There are some shoal areas in this 
cutting with 273-ft. and between the cutting and the Abbatoirs 
Wharf 25-ft. in places. The ‘‘ Platypus II.’’ was working on 


eastern 


Since 


order, 


these shoal areas when she was sent to Mackay. Since return 
ing this dredge is again working at the same place. Th 


material is mostly hard clay. 

Hamilton Reach Cutting.—This cutting is in good order, and 
the swing basin is well maintained at 800-ft. width off the 
wharves, with over 28-ft. at low water and an extra 100-ft. with 
somewhat The maintenance of this reach and swinging 
area has been heavy—254,000 tons of material having been r: 
moved. 

Bulimba Reach.—Fairly heavy maintenance has again been 
required in this reach and swinging area; 134,000 tons of silt 
were removed. A minimum depth of 26-ft. is maintained. 

Town and South Brisbane Reaches.—There appears to be no 
justification for the heavy expense of maintenance which was in 
curred each vear when overseas vessels loaded regularly at South 


less. 


Brisbane. However, the same vessels could still negotiate the 
waterway with slight restriction as to tide. The dredge 
‘* Maryborough ”’ is at present making cutting 200-ft. wide 


to 24-ft. at low water through the Town Reach. 
Berthasves.—Over 100,000 tons of maintenance dredging was 
done at the various wharf berths during the year. 
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The total quantity dredged from the various reaches and 
berthages during the year has amounted to 1,455,837 tons. 

Of the above, 187,000 tons were pumped to reclamation at 
Hamilton, and 301,500 tons at Pinkenba by the ‘‘ Remora,” 
and 7,000 tons at Pinkenba by the ‘‘ Morwong.’’ The remain- 
ing 960,337 tons were dumped in the bay, with the exception of 
some schist rock dumped in the deep hole at Kangaroo Point 
and some mud dumped in the deep hole off Cameron Rocks. 


Reclamation 


Owing to the absence of the ‘‘ Morwong ’’ from Brisbane for 
the greater part of the year, both the total quantity dredged 
from the river and the percentage of material pumped to re- 
clamation fell considerably; 495,500 tons, or 34 per cent. of the 
total dredging was pumped to reclamation. Very nearly all the 
maintenance dredgings were pumped to reclamation. 


Training Walls 


The strengthening and extension of the training walls was 
continued during the year, taking stone from the Petrie’s Bight 
excavations and from the Kangaroo Point quarry. 

47,500 tons of stone were transported to different localities 
from the quarries. 


Northern Ports and Harbour Board Activities 


Maryborough: Urangan Jetty.—The overhaul of Urangan 
jetty, which was resumed on Ytn May, 1938, was continued until 
Christmas, when the work was suspended though not completed. 
The work will need to be resumed as soon as urgent work at 
Thursday Island jetty is completed; £1,054 was expended on 
repair work during the six months of work. The total expendi- 
ture against the jetty for the year was £1,651. 

Mary River and Sandy Straiut.—The navigable channels both 
in Sandy Strait and in the Mary River, have deteriorated of late 
years. As the material is all sand, a light draft suction dredge 
is the only class of vessel that can operate in these channels 
economically. A scheme was prepared for the construction of 
a suitable dredge, its initial and running costs to be partly met 
by imposts on vessels benefiting. The idea was not tavourably 
received by the shipping companies. 

Bundaburg.—During the year the Bundaburg Harbour Board 
had constructed two lightboats for marking the tortuous channel 
in the sea reach of the Burnett River. The Board has under- 
taken rock removal at this place in an attempt to provide a 
better channel. This Department has given the Harbour Board 
assistance in these matters. 

The piles of the town wharves are being systematically 
jacketed with concrete. A small jetty was built for the conveni- 
ence of tourist vessels. 

Gladstone.—Extensive repairs have been carried out to the 
headstocks, girders, and deck slab of the original concrete sec- 
tion of the Auckland Point jetty. 

Heavy maintenance work has been carried out on both the 
Town and Port Alma wharves. An additional substantial shed 
has been completed at the downstream end of the Deepwater 
Wharf for the accommodation of increased cargoes. Timber 
sheathing of a considerable area of the open wharf space has 
been replaced with reinforced concrete, which gives an excellent 
trucking surface. This work is being carried on where the 
timber sheathing has to be replaced. 

Mackay.—The outer harbour construction was continued 
throughout the year. On 3lst July, 1939, the southern break- 
water was complete with the exception of the mole head, and, at 
the same time, the northérn breakwater was out 1,724-ft, from its 
starting point. At this date, the pier being built under contract, 
the sugar storage shed, the unloading station, the railway from 
Mackay with its wharf tracks and crossovers, the dredging of 
the berths and the swing basin, the sugar conveyors, and other 
facilities and conveniences were all well towards completion. 
It was decided to open the harbour for traffic on 26th August. 

The harbour was declared open by the Premier, the Hon. 
W. Forgan Smith, LL.D., M.L.A., speaking from the bridge 
of the Blue Star liner ‘‘ Sydney Star,’’ which had entered the 
harbour and berthed at the pier an hour before. 

When in the near future the outer shed on the wharf proper 
is complete, the remaining sugar conveyors will be installed. The 
pier, the buildings, conveyors, etc., are all of Australian, mostly 
Queensland, material and manufacture, to specifications and 
drawings prepared by this Department with the assiduous assist- 
ance of the Railway Department and Main Roads Commission 
on relevant matters. 

Navigation marks for day and night use have been established, 
including a gas buoy off the Slade Island reef. 

Townsville.—The dredging of the area for mooring of the 
flying boats of the Empire air mail service, in progress on Ist 
July, 1938, was continued and completed on 15th September, 
1938. The dimensions of the dredged area are: Length 670-ft.; 
minimum width, 300-ft.; and depth 14-ft., the original depth 
being 2-ft. 


The dredger ‘‘ Cleveland Bay ’’ next carried on the widening 
of the approach to the swing basin on the north-western side, 
ceasing on 10th October, wnen the plant was laid up for annual 
overhaul. On resumption in January, maintenance dredging 
was commenced in the vicinity of the breakwaters’ entrance, next 
the berths at the wharves were cleaned out to 30-ft. and subse- 
quently the dredging of the Platypus channel was commenced, 
working seaward, the dredger at 30th June, 1939, having reached 
a point 565-ft. beyond No. 3 pile beacon, dredging depth being 
28-ft., and width of cutting 150-ft. 

The reclamation wall commenced in November, 1934, was 
carried to conclusion in December, 1938. This wall encloses an 
area of about 22 acres which the Board desires to reclaim with 
dredgings, a small plant for the pumping of which is being de- 
signed. 

Cairns.—During the year the “‘ Trinity Bay ’’ removed fron 
the entrance channel and berthages 646,800 tons of silt, main- 
taining the channel depth at 22-ft. at low water and wideninz 
the channel to 200-ft. 
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Finance.—In round figures the ordinary Revenue Receipts fc - 
the year were Rs. 78,21,000 as against Rs. 82,98,000 in tl 
previous year, a decrease of 6%. 

The Revenue Account expenditure on ordinary items was 
Rs. 69,99,000 as against Rs. 73,77,000 in the previous year, 
decrease of 5%. ; 

The financial result was a surplus of Rs. 8,22,000 on th 
year’s working. 

Cargo.—The total volume of imports was Rs. 2,256,000 tons 
or a decrease of 6.2% over the previous year’s figures « 
2,405,000 tons. 

Imports were 861,000 tons, or a decrease of 7.3% over th 
previous year’s figure of 929,000 tons; exports were 1,396,000 
tons, or a decrease of 5.4% over the previous year’s figure o 
1,476,000 tons. 

Shipping.—The returns indicate that foreign-going vessel 
entering the port and using the ship wharves were less thai 
those of the previous year by 8 in number, of 1.1%, but the ne 
register tonnage aggregating 2,767,323 tons was more by 22,301 
or 1%. 

Dredging.—The total expenditure on dredging operation: 
during the year amounted to Rs. 4,48,219 against Rs. 4,17,841 
during the previous year. 

As against 1,596,000 tons dredged in the previous year, 
1,627,425 tons were dredged during the year by the Bucket 
Dredger “‘ Barbus,’’ which with the two steam hopper barge 
was in commission the whole of the dredging season, and _ th: 
Grab Hopper Dredger ‘‘Thomas Downie’’ and Bucket Dredge: 
““ Thomas Coad,’’ which worked only part of the dredgin; 
season. 








Publications Received 


Messrs. Braithwaite and Co., of Horseferry House, 
Westminster, S.W.1, have sent us a handy informative booklet 
on the subject of pressed steel tanks, for which there is an 
increasing field of usefulness embracing, inter alia, certain 
requirements of port authorities. The ‘‘ Star-fish ’’ design of 
Messrs. Braithwaite’s manufacture is familiar in connection with 
water and oil storage, and there is an interesting application to 
air raid shelters, to which its multiple unit construction lends 
itself very conveniently. Possibly this aspect of its utility may 
appeal to port authorities. The booklet contains much tabula: 
information as to sizes, weights and other technical data. 





A new Folder, M.H.46, has recently been issued by Messrs 
Robert Boby, Ltd., of Bury St. Edmunds. The folder contains 
a number of interesting illustrations of Band Conveyors, 
Pneumatic Grain Plants, Coal Handling Plants, Dockside 
Elevators, and other types of materials handling machinery 
manufactured by the Company. 


A copv of the Bristol Engineering Directory and West ol 
England Buyers Guide issued by the Bristol Engineering 


Manufacturers’ Association (1940 Edition, price 1s.), has been 
received. Readers may obtain copies (whilst available), by 
sending stamped (23d.) addressed envelope to the Secretary of 
the Association, 104, Filton Avenue, Bristol, 7. 








